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PUBLIC NOTICES 


he Director-General, 
India Store Department, Branch 
No. is as p. 1. 





ri road, Lambeth, 8.E 
KEQ 
AILS and Finis PLATES. 


Rg 
: SLEEPERS, STEEL. 

3 ZINC CAKE, 99.8 per cent, Puri 

4. DRAGLINE EXCAVATOR Mot NTED on 


CATERPILLAR TRACTORS, height of boom 
soft.. fitted for oil and coal burning. 
Tenders due on the 15th May; 1924, for Nos. 1 and 2, 
wm the 22nd May. 1924, for No. 3, and on the 19th 
May, 1924 tor No 

pt. 8 forms obtainable from above 


B= of Education. 
ve OF ASSISTANTS 
— yee E MUSEUM 
ot Education invite APPLI- 
CATIONS ona an hes OINTMENT as ASSISTANT on 
the Higher Technical Staff in the Shipping and Water 
Transport Division of the Science Museum 
Applicants Inust be between the ages of 22 and 26 
on the 31st May. 1024. but in exceptional cases appli- 


5656 





ations from above the age of 26 on that date 
will be considered . 
Candidates will be expected to have had a sound 


general training equivalent to that required for a 
Cuiversity Honours Degree in Engineering. and pre 
ferably also practical expericnce in connection with | 
sbip construction and design. 


The commencing salary wil! be £200 per annum in the | 


case of entrants under 25 years of age, and £250 per 
annum in the case of entrants over that age, together 
with the usual Civil Service bonus. The person 
appointed will be a pensionable Civil Servant. 

Purther particulars of the appointment and forms of 
application may be obtained from the DIRECTOR 
and 8 — cmnsaee. Science Museum, South Kensington, 

8.W. 


inclinations “should riach the Department not later 
than May 3ist, 1924 620 


[Jniversity of Sheffield. 





COURSES IN MEC =F ANICAL 
ENGIN 
Professor, F.C. LEA, D.8e., M 
Professor of Mechanical Engineerin: 
DEGREE, ASSOCIATESHIP and W ORKS ‘PUPILS 
COURSES 
Applications are also invited from those 


EERIN 


inst C.E., M - Mech .} 


e desiring 


te do oh Work in Engineering 
Fall particulars may be obtained from Professer 
les, Department of Applied Science, St. George's 
square, sheftteld 
W. M. GIBBONS 
99 Registrar, 





Pcoag vyh Polytechnic Institute. 


ENGINEERING DEPARTMENT ° 
Heap or Derarnruenr: G. E. DRAYCOTT, Wh.Ex 
A.M.I. Mech. E. 

SUMMER CLASSES, 1924 
SHORT COURSES of TEN LECTURES, each com- 
wencing 28th April, will be held in the following 


Wheel Gearing and Drawing-office Practice 
E. Hanwoop, Dip. M.E.. A.M.LC.E 
lrineiples of Refrigeration—-Elementary and 
Advanced G. H. Lavrensox, A.M.I. Mech. E 
dirength of Materials | Structures. 
P Surra, Wh. Ex., A.B.C.S. 
Low pouseane “haa and Blowers. 
. L. Jdoseum, AC.G.1., A.M.1.0.E, 
nein Steam Turbine Types. 
G © A.R.C.8., 


eSNES 
. AM.LC.E., A.M 
M.1L.W.E. 
W. BISPHAM, 


e University of Manchester. 

AP’ TATIONS are INVITED for the POST 
@ ASSISTANT LECTURER in ENGINEERING. 
Stipend, £300 per annum. 


A 
Acetytene Wetding 
Hit MPHREY, 
For = ciate apply. 


2632 Principal 





Candidates should have some Civil Engincering 
Experience and be able to give assistance in the 
Surveying Field Courses. 

Applications should be sent to the INTERNAL 
REGISTRAR not later than 2ist June Further 
particulars may be obtained on application to the 
Internal Registrar. 5625 





Bombay, Baroda, and Central 
INDIA RAILWAY COMPANY 
The Directors are prepared to receive up to Noon 
on Friday, a | May, TENDERS for the SUPPLY of : 
: WHEELS AND AXLES 
Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 108. each (which will not be returned). 
The Directors do not bind themselves to accept the 
‘owest or any Tender. 
Ss. G. 8. YOUNG, 
Secretary. 
Offices : 91, Petty France. 
pss, s 1, 
30.4.24. 5660 


Board of 


The Guardians of fe Poor of the Parish of Lambe 
hereby invite TENDERS for the ERECTION of FIRE 
ESCAPE STAIRCASES at their Lambeth Hospital at 
Kenning ton 

Printed 
recei ved 





Parish of LambetlY 


GUARDIANS. 


forms cf Tender (which alone will be 
with conditions annexed, together with 
Specification, may be obtained at this office on any 
day (except Saturdays) between the hours of ten and 
five, upon payment of £2, which will be retarned to 
each person sending in a bona fide Tender 

The drawings may be inspected at this office, and 
copies thereof may be obtained upon payment of the 


sum 2 

The Tenders, which must be sealed and super- 
scribed in accordance with the instructions set forth 
on the form of Tender, must be sent to the under- 
Signe! or placed in the box provided for their reception 


~~ the office of the Clerk to the Guardians, by the 
rome lerers or their representatives, should they so 
“esire, on or before Tuesday, the 13th proximo, and 
Mts be opened in the Board Room at Noon on the 
following day, when all persons tendering or their 
“uthorised agents should be in attendance. 

8 The Guardians do not pledge themselves to accept 
He lowest or any Tender. 

By Order, 
JAMES L. GOLDSPINK 


Clerk _to the Guardians 
“rditus’ Board Koom and Offices, 
Brooke-street, Kennineton-road, 8.B. 11, 
R4tb April, 10924. 


Ge 
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(Second 
Harwich-Zeebrugge 


Institution of Naval 





The Engineer 


PRINCIPAL CONTENTS OF THIS 


—_—_—_>—_—_——_ 


The British Empire Exhibition 








Longer Locomotive Runs. 





Report on Newington Causeway Subsidence. 





Sliding Cylinder Marine Oil Engine—No. II. 
Fluxes and Slags. 








Casting Bronze Statues. 
Geared-Turbine Liner Minnetonka. 
High Pressure Turbines. 





ISSUE. 


Notice). 


Train-Ferry Service. 


Architects—No. IV. 

















PUBLIC NOTICES 
A berdeen Corporation Water- 
4 WORKS 


EXTENSIONS, 1920 


CONTRACT NO. 19.—PIPE LAYING 
The Town Council of Aberdeen are prepared to 
receive TENDERS from competent persons willing 


to enter into a contract for the TRANSPORTING, 
LAYING, and JOINTING of about 5500 LINEAL 
YARDS of CAST LRON PIPES from 30in. to 18in. in 
diameter, and ANCILLARY WORKS in and near the 
City of Aberdeen. 

The drawings may be inspected and specification, 
schedule of quantities and form of Tender obtaived 
on and after 2nd May, 1924, on application at the 
Water Engineer's Office, 414, Union-street. Aberdeen 
Early application is desirable. (a ne specification 
will be given out after 12th Ma 

For cach specification a deposit 
sterling will be required, which sum 
Tender has been accepted, be returned to the tenderer, 
provided that he shall have sent in a bona fide Tender. 

on the drawings, specification, and schedule of 
quantities provided, with the schedule of quantities 
fully priced out in detail, and shall not have with- 
drawn the same. 

The employment of labour shall be in accordance 
with the conditions of the Unemployment Grants 
Committee. 

Tenders, on the forms prescribed and enclosed in 
securely sealed envelopes, endorsed ‘* Tender for Pipe 
Laying,”’ are to be addressed to the undersigned. ‘No 
Tender delivered after Twelve Noon on 19th May, 
1924, will be considered. 

The Town Council do not bind themselves to accept 
the lowest or any Tender. 


of Five Pounds 
will, after a 


GEORGE MITCHELL, M. Inst. C.E., F.G.5. 
Water Engineer's Office 
414, Union-street, Aberdeen, 
20th April, 1924. 5647 





° : 
(Sorporation of Durban, Natal. 
Corporation of Durban, Natal, is pre 
pared to receive TENDERS, = manufacturers only, 
for the SUPPLY and DELI r ** free on board ’ 
British port (or c.i.f. or aM » ee if convenient), 
of 5 Miles of SINGLE TRAM TRACK, complete with 
Bonds, to be approved by the Representative Engi- 
neers, Messrs. W. H. Radford and Son, Albion 
Chambers, King- street, Nottingham. 

On depositing £2 2s., returned on receipt of Tender, 
specifications by E. .. Davis, Borough Engineer, 
Durban, can be obtained from, and sealed and endorsed 
Tenders must be delivered to, the undersigned on or 
before May 17th, 1924. 


Tae lowest or any Tender will not be necessarily 
accepted. 
WE BsTEn. STEEL and CO., 
. Leadenball- street, 
London, E .( 
5604 Agents to the ¢ orporation 





est Indian Railwa 


The Directors are prepared 
il a.m. tA the 2ist May instant 
SUPPLY 
(1) poate CARRIAGES 
(2) WHEELS and AXLES 
(Specifications for this 
until 9th instant.) 
Copies of the specifications can be obtained at the 
Company's offices on payment of £1 1s. each. This fee 
will not be returned. 


to receive up to 
TENDERS for the 


CARRIAGES 
not available 


for 
item 


G. E. LILLIE, 
Secretary 
73/6, King W oo street, London, E.C, 4 


t May, 1924, o661 


PUBLIC NOTICES 
\ etropolitan Water Board. | 
4 SUPPLY OF ree TYPE WATER 
The Metropolitan Water Board invite TENDERS 

for the SUPPLY of 500 }in., 150 j2in., and 50 lin. 
POSITIVE TYPE WATER METERS. delivered to 
their Works at street, Clerkenwell, E.0. 1. 

Forms of Tender may be obtained from the Chief 
Bastee. Metropolitan Water Board, New River Head, 

173. Rosebery-avenue, E.C. 1, by personal application 
(Room 155) or upon forwarding a stamped addressed 
brief envelope. 

Tenders must be on the official forms, enclosed in 

ed envelopes, 4 to the “Clerk of the 


Metropolitan Water Board. New River Head, 


Rosebery- avenue, E.C.1,"" endorsed “* Tender for 
Water Meters,”’ and delivered at the offices the 
Board not later than 11 a.m. on Monday, 12th May, 


1924, 
The Board do not bind themselves to accept the 
lowest or any Tender. 
G. F. STRINGER, 
Clerk of the Board. 
Offices of the Board, 
New River Head, 
173, Rosebery-avenue, E.C. 1, 
26th April, 1924. see 


[re] Benga gal and North-Western 
A 


WAY COMPANY, LIMITED. 
[ihe .. Rohilkund and Kumaon 
RAILWAY COMPANY, LIMITED 
The Directors are prepared to receive TENDERS for 
the SUPPLY 
WAGONS and 20 


of— 
(a) MATERIALS for S35 c.G, 


TIMBER TRUCK 
(b) 1902 Prs. WHEELS’ ont AXLES for CAR- 
IAGES and WAGON 


)} 3500 AXLE-BOXES ne ‘WAGONS 
(a) ae anaes and HELICAL SPRINGS for 
AGC 
(e) 3500 LAMIN ATED SPRINGS for WAGONS, 
as per specifications to be seen at the Company's 
Offices. 

Tenders, addressed to the undersigned, and marked 
* Tender for Wagons,"’ or as the case may be, with 
name of firm tendering, to be lodged not later than 
Noon on Monday, the 26th day of May, 1 

For specifications (a) and (b) a fee of £1 each and 
(c), (a) and (e) 10s. each will be charged, which cannot, 
under any circumstances, be returned. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order 4 the Board, 
E. A. NEVILLE, 
Managing Director. 
Secretary. 





237, Gresham House, Old Broad-street, 
London, E.C. 2, 28 4/1924. 5598 
he Madras and Southern 


MAHRATTA RAILWAY OOMPANY, LTD. 
The Directors are prepared to receive TENDERS 


for 

STEEL AXLES FOR CARRIAGES AND 
GONS (BROAD GAUGE), 
in accordance with the specification which may be seen 
at the offices of the Company. The charge for the 
specification is One Guinea, which will not be 


returned. . 
Tenders are to be sent in, addressed to the SECRE- 
TARY, not later than 2 p.m. on Tuesday, 20th May, 


1924, and marked ** Tender for Axles.’ 


300 
WA 





The Directors do not bind themselves to accept the 
| lowest or amy Tender. 
| Company's 0 

25. Backingham Palace road, 
| Westminster, 8.W ‘1 
| 28th- April, 


1924, * 6633 











PUBLIC NOTICES 


of Sheffield. 


City, 
ELECTRIC SUPPLY DEPARTMENT 
NEW ELECTRICITY GENERATING STATION 
The Electric Supply Gommnitens Magee TENDERS 
as colowe, er. BUILDINGS, WORKS and PLANT, 
required in mnection with the ERECTION and 
BaU IPMENT © of a NEW ELECTRICITY GENERAT- 
ING STATION at Blackburn Meadows, 8 id : 
Specification B.M. 





elk 
64.—Builldings and Civil Engi 


neering Works. 

Do B.M. 65. a Steel work. 

Do B.M. 66.—Transforme 

Do B.M. 67. —Pevbo-altermeters. inciud 
ing Condensing Plant. 

De B.M. 68.—Water-tabe Boilers, with 
Chimneys, Superheaters, 


Stokers, Economisers, and 
all accessories. 


De B.M. 69.—Pipework and Valves. 

Do B.M. 70.—Wagon Tippers, Conveyors 
ax Elevators. 

Dx B.M. 71 1.T. Three-phase Switch 
x 

Do B.M. 72.—Cooling Towers. 

Do B.M. 73.—Overhead Electrically and 
sand-coesated Travelling 

r 
Do B.M. 74.—Battery Shunting Locomo 


tive and accessories 

Contractors desiring to submit Tenders may. see the 
drawings and obtain the separate specifications and 
forms of Tender at these offices on and after Monday. 
5th May. 1024, on making « deposit of £3 in respect 
of each specification. Sums paid for any number of 
each specification up to three will be refanded on 
receipt of a bona fide Tender 

Contractors may tender for all or any of the above 
sections 

Any person or firm sending in a Tender will be 
required to add a schedule to such Tender, stating the 
names of the varions classes of labour which he or 
they intend to employ, together with the place where 
such labour will be employed. and the rates of wages, 
hours of labour and conditions of employment to be 
paid and observed in respect of each class of labour, 
all of which as shown in such schedule shall compiy 
with the (City .Council’s form of clauses respecting 
wages, hours and conditions of labour, and prohibi- 
tion against assigning and sub-letting. 

Tenders, which must be made out on the official 
Tender form to be delivered at these offices (enclosed 
in the official envelope provided) not later than Noon 
on Tuesday morning, 3rd June, 1924. 

The Committee do not bind themselves to accept 
the lowest or any Tender 

5. FR. FEDDEN, M.Inst.c.E. 
General Manager and Epgincer. 

Conmmereial -street, 

Sheffield 56e2 





of London. 


(Jounty 
mdon County Council rm APPLICA. 


TIONS for TWO POSITIONS of ASSISTANT PER 
MANENT WAY ENGINEERS im ite Tramways 
Department. 

The salary will be £500 a year, rising by annual 
increments of £25 to a maximum of £600 a year. The 
salaries mentioned are based on pre-war conditions, 
and are subject at present to temporary additions on 
the Civil Service scale, fluctuating acoording to the 
cost of living. The total commencing remuneration 
on the permanent basis is £606 46. 7d. a year. 

Candidates must be qualified and experienced Engi- 
neers, accustomed to the Construction and Mainten- 
ance of Tramway Tracks and Reads, and the Organisa- 
ties and Control of a large Staff 

andidates not already in the Council's service must 
be between the ages of 30 and 40 years of age. 

Preference will be given_to candidates who serve! or 
apsemotss to serve with H.M. Forces during the Great 

ar 


(containing full details) to the 
Clerk of the Council, The County Hall, Westminster 
Bridge, S.E.1 (stamped addressod foolscap envelope 
necessary). Forms must be returned so as to be 
received not later than Twelve o'clock Noon on 
Monday, 19th May, 1924. Poy disqualifies 
AMES BIRD, 
Clerk of ue London County Counct!. 


Apply for forms 


5611 


he Sudan Government Railways 


TRE the SERVICES of a DISTRICT 
Locomo IVE SUPERINTENDENT. Age 26 to 32, 
preferably single. Candidates should have a 
trained on_ a British Railway or in a 
Builders’ Works, and should have good Ry ot 
the Working of a Locomotive Department. Commenc- 


ing salary, £E480 to £E540, according to age and 
ons. 





qualificati Permanent and progressive post if 
satisfactory. A.M.I.C.E. degree or equivalent desir- 
able. Strict medical examination. Free first-class 


passage. Liberal leave and assisted passages.—Apply 
by letter to CONSULTING MECHANICAL ENGL 
NEER, Sudan Government Railways, 5, North 
umberiand-avenue, London, W.C. 2. 5618 





PUBLIC NOTICES (continued) 
Page 2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page Z. 
PATENTS, Page 3. 
PARTNERSHIPS, Page 2. 
MACHINERY, &., WANTED 
Page 3. 





FOR SALE, Pages 3, 4 and 10%, 
AUCTIONS, Pages 3 and 101. 


PREMISES TO LET OR WANTED 
Page 104, 


WORK WANTED, Page 4. 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates see 
Page 481, Col 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS Page 103. 
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PUBLIC NOTICES 


Kast Indian Railwa 
4 PRINCIPAL vos JAMALPU 
ecHeevi 

1. APPLICATIONS ro VITED 
for the new POST of PRINCIPAL 
(India) Technical School. 

2. Jamalpur is the headquarters of the Locomotive 
and Electrical Departments of the East Indian Rail. 
way. In the railway workshops at Jamalpur training 
is given in mechan electrical signal and 
interlocking work to European and ian appren- 
tices, who also attend classes at the existing Tech- 
nical School 

3. A new Technieal School is to be constructed, and 
the services of a Principal are required as early as 


possible. 
4. The. Principal. in addition. to taking charge of 
and teaching im the present § I, will be required 
to @ive tis advice in regard to the construction and 
equipment -. the new School, and to organise the 
new courses study 

5. The Tish of the School is to give to the appren- 
tiees that fundamental knowledge of scientific prin 
iples which is t complement of their practical 
work, and with which is essential they should be 
thoroughly conversant order that they may clearly 
comprehend the plant he have to deal with, the 
machines and toole they use, and the workshop pro- 
cesses they are ei upon, 

6. The qualffications of the Principal must be as 
follows :— 

(1) He must have served an apprenticeship in @ 
British Mechanical Engineering Workshop 
of first-class rene, 

He must an Engineering Degree 
British University, 

He must have a knowledge of Electrical Engi- 
neering in addition to Mechanical Engi- 
neering. 

) He must have had teaching experience of the 
kind aig above) required for the new 
Technical Schoo 

5) His age must net s less than 30 years. 

7. The ag Dust rf ry eT will carry a commencing 
1200, —e quailifica- 
ts 


“in the first instance, 





TECHNICAL 
r letten <r) 
the J 


of a 


100 to a 
be 


rising by ak increments 0! 
maximam salary of 

3. ment will, for 
four years. 

9. & free firet-class passage will be granted for the 
voyage out te India. 

10. The selected caudidate will be required to pass 
a medical examination. by the Company's Consulting 
Physician before soewnmeens. 

11. Letters, ..of pplication, with copies (not 
originals) of tentimontals. should be addressed to the 
undersigned not later than Friday, the 23rd May, 1924 

By Order, 
G. E. LILLIE, 
Secretary. 
73-76, King William-street, 


29th April, 1924. 5643 





(Jovernment See 
—- A the SERVICES of a 4 


cES2 
yy ‘should be 


Edward Arnold & Co.'s Book List. 
Professor Dalby’s New Book 


STRENGTH & STRUCTURE OF 
STEEL & QGTHER METALS. 


W. EB. DALBY, F-R:S 
Assoc. Memb. of Council Inst. Ny ai MI. Mech, E.. M.A., B.Sc.. London University, 





Professor of Engineering at t ilds Engineering ( Jollege of the Imperial College 
ence and Technology. 
xii + 176 pages, with 169 diagrams, including 38 plates from original microphotographs. 
Medium 8vo. 18s, net. 
The Ti ——‘‘ A striking feature of the work, tahoe e00 uhaie, ahinh weubh.ginve it special interest, e 
from the considerable oo Bas of its theme, is the unusual excellence of nm. On the matters autth 
which it deajs it, bines the lucidity and perspective of a good textbook i the unabbrev jated and assimilable 
detail of an original scientific paper.” 


THE ITALIAN ORDERS OF 
ARCHITECTURE. 


GOURLAY, B.Se., AcREB.A., Professor of Architecture and Building in 
the Royal Technical College, Glasgow. 
With 32 full-page Plates. Seconp Eprriox. Large 4to (12” x 9}”). 


By CHARLES 
8s. 


net, 


NEW AND REVISED EDITION. 


HYDRAULICS. 


For Engineers and Engineering Students, 
D.Sc, M, Inst. C.E., Professor of Civil Engineering in the University of 


By F. C LEA, 
Fovurtn Eprrtoy. xii + 594 pages, 400 diagrams. 18s. net. 


Birmingham. 


THE THEORY OF MACHINES. 


By R. F. McKAY, M.Se., A.M. Inst. C.E., A°M.F- Mech. E. 
407 diagrams. Demy 8v0. 20s. 


Engineer.—“ This is a very food text-hook, very ably written and earefully illustrated 


THE FIELD ENGINEER’S HANDBOOK. 


By G. C. WELLS and A. 8. CLAY, B.Se. 
+ 227 pages, 71 illustrations, Small 8vo, 8s. 





Srconp Epittoy. 
net 


vili + 440 pages. 


Seconp Epitiox, viii 6d, net. 





London : EDWARD ARNOLD & CO., 41 and 43, Maddox Street, W. 1. 








used t ive 
acader technical qualifications. 
examination. Permanent pest if re 
mination. of contract. Free aes 
Apply by letter. with particulars of educati 
rience, to CONSULTING MECH. "ENGL 


5, Northumberland-av enue, Ww WC. 3. 





COMPANY MEETINGS 


ENGLISH ELECTRIC COMPANY, LTD. 


Tar fifth Ordinary General Meeting Of the share- 
holders of the English < ee Gouoeny. Ltd... was 
held yesterday at the Connaught Rooms, Great Queen- 
street, W.C.. Sir Charles E ‘tlie, G.B. = K.C.B., 
Chairman of the age a presiding. 

The Secretary. EB. D. Johnson, A.C.A., having 
read the notice ee the meeting and the report 
of the Auditors, the Chairman said, in moving the 
adoption of the report and accounts, that in a of 
the admittediy “aimeult trading conditions the 
year under review, the net profit of £261,793 a, prac- 
tically equal to that shown in the previous year. In 
all the circumstances this result was one on — 

th 


they had every 
able to volund 








reason to 
The Board during last year had been 
the whole of the issue of £1 250.000 8 8 per cent. short 
date notes for an equal number of 6 per cent. 40-year 
Convertible Debentures. This operation had the very 
gratifying result reducing their fixed Debenture 
Charges by no leas than £41,449 per annum. 

The innovation introduced In the previous year of 
sending out with their Annual Accounts the beg. 
number of the “‘ English Electric Journal "’ had been 
so favourably recetved by the shareholders that they 
had decided to follow the same course again. 

The British Empire Exhibition afforded an excel- 
lent opportunity to their shareholders of bringing 
their manufactures to the notice of others. Their 
plant and apparatus would be found not only on their 
own stand, but in the power-house and the sub- 
station and scattered throughout the Exhibition. 


The orders received during the year under review 
were much In excess of those for the previous year. 
and contracts were Obtained from all parts of the 
world Their ogee progress in water power 
development had more than maintained. Over 
200.000 H.P. of wer turbines with the appropriate 
generating plant were sold during the year. and they 
secured orders for the largest units ever manufactured 
in this country, both for high and low falls. 

* English Electric "’ motors. and control equipment 
were thoroughly established on the Midi Railway of 
France... A very large erder for electric locomotives for 
the Japanese yvernment lways was deliv 
partly before and partly after the earthquake, and it 
was @ tribute to ir many friends in Japan that, 
in spite of the appalling disaster which overtook that 
country, the majority of the locomotives were installed 
an y for operation. Work on the equipments 
for the electrification of the Great Indian Peninsula 
Railway was well on towards completion. Their 
largest traction contract for the year at home was for 
the electrification of the South-Eastern section 
Southern Railway ; that order comprised 508 motors, 
each of 300 H.P., and 19 1500-K. W. rotary converters. 

The whole of the active ——— units of the Com- 
pany were working full time and this happy state of 
affairs was likely to continue ¥ some time to come. 
The future was by no means f: from anxiety. The 
competition of countries with depreciated currencies 
znd lower production coste was acting continuously 
as an obstadle to a really fair price being obtained. 
There was a tendency on the part of certain public 
authorities to consider any figure in excess of that 
asked by the lowest tenderer, whether f reign or 
British, to be an attempt to extort high and unjustifi- 

able prices, British trade was not built up nor 
would it be maintained on the factor of price alone. 
The immediate problem which faced those responsible 
for the management of their Company and of t 
other great exporting en rises was the striking dis- 
parity in wages Detween the workmen employed in 
their factories and t engaged in the ‘* sheltered * 
trades. It would require all the tact and forbearance 
of both parties in wage négotiations if they were to be 
enabled by @ return to earlier and more equitable 
relative wage standards to compete freely and success- 
fully in the world’s markets. 

Their relations with their own workmen and staff 
had been excellent, and they were much indebted to 
them for the real measure of achievement which they 
had been able te record for the year under review. 
He was cértain that the spirit of comradeship whicb 
ran 80 finely through their organisation was en asset 
which, although not shown in their accounts, was 
reflected in every line of them. 


ee 


SITUATIONS OPEN SITUATIONS OPEN (continued) 


———=S 
SITUATIONS WANTED (oontinusg) 


7 MPL OYM 
4, ENGINE 
. of Civil 





COMpany jh 
engineering com 
> engineerin 


weidling ell 
8 and store’, Has *xPerience 


construction in the Argentine Republic rh 
Spanish and Eastern-Address, P9037, The “aon, 
neer Office Poad) ngi 


NGINEER, A.M.I. Struct. E.. DESIRES POs 
TLON with prospects, heme or abroad, baad 
Structional and building experience. used to design 
estimate, and supervision. Good practical and teh” 
n knowledge.—Address, P9027, 
orice roosgineee 


es 

*NGINBER (25), DESIRES CHANGE. Home 
4 abroad; factory maintenance, repairs. in 
engines, steam, &¢.—Address, P9034, The Kugina 
omice. Post 


and 
z mate 








Fos rlenoed = (28), 6 Years Shops, 6 Years sea, Ey 
rienced Jarge semi-Diesel .and petro engines 
WANTS POSITION trust ashore, home or abroag’ 

French spoken.—85, Cosmeston-street, Ca: iif. ow 
"3007 2 

Pse s 





TNGINEER (29), Exceptional Experience. _ tea, 

4 Pumping Engines, Evaporators, Con aoe 

Hydraulic, Electrical. owas | work, Firat {as 
B,0.T. Cert. 5 ry} sho 4 
appearance and abl ON ees Pos <iTION™ a 
TRUST and RESPONSIBILITY with opening fo 
advancement.--Address, P9013, The Engi: eer Office, 
"0013 5 





YXPERT 
4 Contracts 
30° years” 


Consulting Ea 


neer and Designer, 
a “i 7. 


a ad sh with 
experience tn 
Laundry, 


a and 
tion Contracts, g diate be 
RESPONSIBLE APPOINTMENT with Cont 
Firm of good repute. Highest credentials and G 
will in Great Britain. POLINTM 


ortiy 





AP BENT bt SIRES 
Free in May.— Address, P9012, The Engineer (Oftice. 


P9012 » 
—. 





eae 
74 manager of 
works, used to control of ing. interview 
ing, designing, maintenance and repairs, is DESIROUS 
of OBTAINING SIMILAR ENGAGEMEN) —Apply, 
Box 752, Robertson and Scott, Edinburgh. 55805 


ENGINEER, with Experience as 
—y engi works and bailer 





—_. 
TNIVERSAL MILLER. DESIRES CHANGE wit 
view to improvement , 
experience, 10 years” I K 3 years as 
charge han Used to moderh. toolroom methods 
Holds teebnical a for msthematios and 


machine d?aw! 28. tghest references — 
P0030. ‘The Eng Engineer ofnee 9020 8 


Address, 
7ORKS MANAGER DISENGAGED ist May, 
wos take charge of large factory or engineering 
works. lent lerences.—-Address, P9014, The 
Engineer Office. I 








ONSTRUCTIONAL DRAUGHTSMAN, Well Up in 

Designing Steel fork for London Buildings. 
other _need apply State salary.— Address, 

P9021, The Hngineer Office 21a 


I RAUGHTSMAN REQUIRED, Leeds District ; 
first-class experience essential, used to design 

of Front and Rear Axles for Touring Cars and Com 

mercial Vehicles. State age. experience, and salary 

required.—Address, 5610, The Engineer Office 

5610 Aa 


in India RE- 
MANAGER. , 
Nove 


A FIRM of Structural Engineers 

y QUIRE ASSISTANT to WORKS 
Selected applicant must be unmarried and a. trained 
Engineer, having served apprenticeship. with a re 
putable firm, possess proofs of thorough knowledge 
of best practice of construction of light bridgework 
and general structural work from receipt of Swine 
to inspection, including supervision and ng of 
setting out and templating. Will be Rar sy to 
sign a 5 years’ agreement.—Apply in writing, | 
copies of testimonials, to Messrs. AL an LAWRIE 
and CO., 14, St. Mary-axe, London, E.C. 3. 5603 








PaESREENCED DRAUGHTSMAN WANTED for 

= ~~ i Station Lay-out Work.—-Write, stating 

experience, and salary expected, to 

€ Chie | DRAG GHTSMAN, English Electric Co., Ltd., 
Rugby. 5642 A 


XPERIENCED DRAUGHTSMAN REQUIRED. 
Aircraft experience essential. State age, salary 
required and qualifications.—Repiy, Box 656, T. B. 
BROWNE'S, Eiveriiains Offices, 163, Queen Victoria- 
street, E.C. 4. 5612 a 





SSISTANT WORKS MANAGER REQUIRED for 
ft medium- — Engineering Works abroa pas 
sage Single man, ave 
a _ ” pouteesed. Actual experience of the manu- 
facta Railway Switches is essential.—Address, 
5654, "The. Engineer Office. 5654 A 


ONTRACTORS” SUB-AGENT. First-class Man, 
REQUIR 








ED for foretgn contract.—Address in 


"9014 & 
] RAUGHTSMAN (Junior, Age 19) DESIRES 
CHANGE; 4 years in D.O. of large powe 
station; fow ion steel work, pipe lsyous 


&ec Address, P9039, The Engineer Office 139 & 


Ty\WO DRAUGHTSMEN (21 and 22), Exp. in Solid 
injection oil engines and gen. mech. eng., Dt 
SIRE CHANGE of POSITION, pref. with cons. eng 
neers, but would accept any prospective positio: 
L.C.8, students Exp. wanted, salary secondary om 

sideration .-—Address, P0038, The Engineer (Office 
P9038 8 





REQUIRES OPENING, Le 
a ©, PERRYMAN, is 
peotl s 


AD, 16 Yrs., Tali. 
don D.O Tech. 
Scott-Ellis-cardens, N.W. 


g™rra and DROP FORGER (Age 32), 
experience in all classes of forgings and press ressing:, 
including railway wagon and engine work. DESIRE» 
POST as FOREMAN or ASSISTANT 

P9040, The Engineer Office 








confidenee, giving 
P0043, The Engineer 


YORRESPONDENT (20/25) REQUIRED by Peter- 
C Office experi- 


a 
ence essential, technical knowledge, French 
Excellent opening for 


full particulars of experience, 
Poets 4 EADING DRAUGHTSMAN WANTED, with Expe- 
rience in design of Light Locomotives and Motor 

Rail Cars. State — experience, and salary ae 

—Address, P9032, The Engineer Office. P9032 











or Gorman 
an advantage. right appli- 
cant.—Address, —s — eRe salary ee 
sos, The Engineer 0 5623 


~~ TRUCTURAL pmavemrenax WANTED IMME. 
DIATELY. Used to Coal Screening and Sorting 
—— Pithead Gears, &c. None but experienced 
need apply.—Address, giving full particulars. 
5648, The Engineer Office. 5648 a 


A= THOROUGHLY TRAINED FOREMAN FITTE R 
MILLWRIGHT WANTED for State Work 

Shove in in India, capable instructing native students 

Mechanical Drawing capabilities desirable. Only 

artificer need apply. Free quarters pro- 

passage out and home; ary 

equivalent £480 per annum at 

iv giving fullest possible details, 

experience, age, &c., 5631, beret 9th 

a 





ALECTRICAL ENGINEER. APPLICATIONS are 

INVITED for the POST of ELECTRICAL ENGI. 
NEER to a large Transport undertaking in London. 
Experience in the production and distribution of cur- 
rent on @ le for traction purposes essential. 
Salary from £1000 to £1500 a year, according to quali- 
eations and experience. not to exceed 
Write, with copies only of testimonials before May 
7th, to Box, J. H. W., c/o Davies and Co., 95, 
Bishopsgate, EC 5613 a 


NGINEER SALES MANAGER; Good Connection 
_4. locomotive works and Diesel users essential.— 
Address, stating salary with references, 5652, que 
Engineer Office. 5652 


ATEFIXER REQUIRED (London District). Must 

have good recent experience Im laying out opera- 

tions and fixing prices for manufacture of motér 

parts.—Applications, with full particulars and copies 

of testimonials, to be sent to 5626, The Engineer Office. 
5626 A 








Wxtep. Be Derby oe PLATER, Accustomed 
Work, 1-8in. to 3-8in. thick, capable of 
working from drawings and able to do own develop- 
ment ddress, stating age, experience, &c., 5653, 
The Engineer Office. 5653 A 











We Works. XW. a; ges” for Aircraft 
Works N.W G opportunities 
men.— A 5617. The Engineer 


for P 
welt ees 617 A 


Office. 











HE NATIONAL FUEL CONSERVATION COM- 
PANY REQUIRE a RESIDENT. BRANCH, 
ENGINEER-MANAGER for each of the Newcastle- 
on-Tyne, Cardiff and Liverpool areas. Applicants 
must be qualified Combustion Engineers and prepared 
to make a moderate investment. Salary _£ plus 
commission, and £100 Ord. Shares.—Write, 25. 
Change-alley, Sheffield. 5609 a 


WANTED 


33), Railway Locomotive Works and 
AX. D.O., charge of locomotive steam sheds, auto- 
mobile, hydraulic, maintenance, and general engi- 
neering experience, used to contro! of large staffs, wide 
technical knowledge, urgently DESIRES POST, 
works or office.—Address, P9035, The Engineer Office. 
P9035 B 


SITUATIONS 





1.C.E. 





W ORES MANAGER WANTED by a Firm Employ- 
ing 2000 hands, d in the fact of 





COMMERCIAL RECONSTRUCTIONS, 


Pando B 
1, POST OFFICE CHAMBERS, DERBY. 
Engineering undertakings reorganised by specialists. 
Nona-paying concerns reconstructed. 
Active management where desirable. 
Additiona! Capital in approved cases. 
The fullest i ig are i | = etaneume 


ati, 








PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 
or wish to buy or sell a 
BUSINESS or WORKS 
Write : 
WHEATLEY KIRK, PRICE & CO., 








absolutely essential that applicants shoul 
— experience in Modern M Machining Methods leading 
a repetition work, 
of marked ability in shop organiss- 
tion and control. The position &@ unique = 
tunity for an e 
us 


seven- yw 
se ype yr and 


YOUNG ENGINEER (22), Excellent Technical 
d training and works experience. DESIRES pro- 
gressive POSITION, sales or technical —- — 
Address, P9034. The Engineer Office Pv034 


VE SALES MANAGER, SALESMAN and COM- 
MERCIAL ORGANISER (39), with sound 
electro-technical training, first-class business and 
banking connections, established during year’s resi- 
dence in France, a Swi itaerland, and Italy, 
SEEKS new APPOINTMENT, home or abroad. 
University graduate and public school man with 
exceptional references.—Address, P9042, The Engi- 
neer Office. Pee42 B 


UYER DESIRES CHANGE of POSITION, General: 
motor or electrical engineering. First-class 
references and experience. Could reorganise depart- 
ment if necessary. Knows markets well, energetic, 
capable and tactful; would take entire charge of 
stores as well if required. —Address, P9036, The Engt- 
neer Office. P9036 B 





and be 





ace wrestling with 
difficul ti some — from his | / 
efforts. as TY n 7 

ticulars of experience, age, 

5574, The Engineer Office 





Vy FORKS MANAGER, Thoroughly Experienced. 
WANTED for large Textile and General Engi- 
neering Works. Must have experience in handling 
labour and in the use th labour-saving tools 
& good = —Apply in oe ae with 
full particulars present position and salary 
expected, to ” MANAGING DIRECTOR,’ Urquhart 
Lindsay and Robertson Orchar, Ltd., Dundee. 


— 5659 A 
WA: EXPERIENCED LOCOMOTIVE 
for Works in Lancashire. 
. in confidence, stating age, experience, and 
salary required, 5608, The Engineer Office. 5608 a 











LECTRO-MECHANICAL and CIVIL ENGINEER, 
specialised in thermo-electric and hydro-electric 
power plant, high-tension transmission Jines and dis- 
tribution of energy, capable of undertaking from A to 
projecting, erecting, starting up and exploitation 
such plant, SEEKS new APPOINTMENT at home 
or abr > rlomal et of as att 
Tees and exoeptio: erences available.— ress 
(CUVLL, ,ENGINEERING DRAUGHTSMAN BB. Pooat, The Engineer 0 “Poon 
QUIRED, temporary appointment, 10 years’ = 





HIEF DRAUGHTSMAN for Aircraft Work. State 
age, experience, and salary required.—Address, 
5616, The “Bnsinieer 0 5616 A 





in building sonetrection and 





The report and accounts were ee a 
and the retiring Directors, Mr A. Firth, " Sir 
Alexander Gracie, and Mr. Robert Poth. jun., and 
the Auditors, Mesars. Gane, Jackson, Jefferys, and 
Freeman were re-elected. 5643 





t. well 
NGINEER (21 Yrs.) DESIRES POST as JUNIOR 


works generally ; 
extract quantities and prepare specifications, Salary DRAUGHTSMAN in office of mechanical engi- 
; 5 years’ shops and 6 months’ D.0. experience.— 


£4 10s, per week. Suit man 50 to 55.—Address, 5635, 
, Address, P9023, The Engineer Office 


able to use level and theodolite, 
~s 








The Engineer 0 5635 a 


EDUCATIONAL 


PONDENCE COURSES for Inst. 
C° Tse. Mech. 


CE. 
London Univ. (Matric., Intet.. 
) personally, conducted by Mr. TREVOR ¥. 
peoe, M. 
PRB. ke, Also Day Tuition in 


PHILLIPS Inst. CB. 
Saoaicst resuite at all Lem: 
at any time. 


menoce 
South John-street, LIV 


VEYING AND LE 

OE PPORTONITY 
ie reucrien on 
Holiybank, Woking. 





Courses 
Trafford ©) 
EPOOL. 


LEVELLING. — EXCELLENT 


may com- 
Chambers, 58, 
Ex. 8 





practical 
pee MOUL 
Wonk ad Address, 73 





MISCELLANEOUS 





TANTED, COPY of ‘‘ LETTERS OF VERITAS 
W VINCIT,”’ published 1847, by Winnall, High: 
Birmingham. State condition of copy 


street, ys 
Address, P9029, The Engineer Office. }9029 ! 


price. 


ae 95 fT —ENGINEERING AgEET and not 
AN of long experience will TAK CHARGE 2 
STAND on reasonable terms.—J. W. VYABSL! Y, 
Queen Victoria-street, London, E.¢ P9028 . 
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A Seven-Day Journal 


The Harwich-Zeebrugge Train Ferry. 


ArTER some trial trips a short time ago, the 
Harwich-Zeebrugge train ferry services began regular 
operation on Thursday of last week. The opening 
of the service was marked by a ceremonial in which 
Prince George took part on this side and Prince 
eopold of Belgium on the other. The system is 
ing operated by the Great Eastern Train Ferries, 
imited, in co-operation with the London and North- 
Eastern Railway, the Société Belgo-Anglaise des 
Ferry Boats and the Belgian State Railways. It 
is making use of three of the train ferries which 
during the war were employed between Richborough 
or Southampton and France. For the time being 
only two of the steamers will be used, and there will 
be six sailings weekly in each direction. The route 
is 84 miles long and some 9 to 10 hours are occupied 
in traversing it. Each vessel has four tracks and 
can accommodate 54 laden 12-ton wagons or their 
equivalent. By means of this new ferry system 
the manufacturing centres of Great Britain are 
linked by rail without trans-shipment with all the 
countries and towns of Europe, even to Constan- 
tinople, and eventually may find themselves in similar 
communication with India. Some difficulty was 
experienced in finding the necessary rolling stock 
to suit both the British and the various slighly 
different continental gauges. Eventually the Belgian 
Government agreed to provide the wagons at its 
own expense, and to let them on hire to the train 
ferry company. 


The Civil Aviation Dispute. 


Since the first day of April, when Imperial Air- 
ways, Limited, took over the control and ownership 
of the subdivided civilian air services of this country 
only one or two British machines have arrived at or 
left from the Croydon aerodrome in connection with 
the continental services. The pilots, backed up 
by the ground staff and the mechanics, have raised 
various difficulties and objections and have virtually 
been on strike. The question of remuneration, 
the personality of the manager, and the individual 
pilot’s responsibility for the safety of himself, his 
machine and his passengers have all been objects 
round which trouble has centred. The board of the 
company has offered the pilots concessions, which 
impartial judgment must consider very reason- 
able in every respect, except in connection with 
the appointment of the manager. It declines to 
vary its decision to appoint Major Woods Humphrey, 
formerly manager of Daimler Airways, to that post, 
and denies the pilots’ right to dictate who should 
and who should not be the manager. There is a 
certain amount of sardonic humour in the situation, 
for the terms under which the company will receive 
its subsidy from the Government stipulate that 
a minimum—by no means an easily attained mini- 
mum—number of miles must be flown annually 
in order to qualify for the grant. With a month of 
idleness cut off from the qualifying period, the board 
of the company is becoming anxious on this score, 
and has intimated that it can no longer refrain 
from taking steps to employ other fully experienced 
and licensed pilots who are available. Certain private 
negotiations are taking place, which, it is hoped, will 
lead to an early settlement of the points in dispute. 


The Dangers of Gas-lit Railway Coaches. 


THE potential dangers of gas for lighting railway 
carriages, should they be involved in an accident, 
and the horrors of trains being on fire, were pain- 
fully brought home by the serious collision on the 
morning of last Wednesday week at Bellinzona, 
on the Swiss Federal Railways. In this ease an 
express from Milan to Basle, drawn by two electric 
locomotives, met in head-on collision an express 
in the opposite direction, also drawn by two electric 
locomotives. A gas-lit sleeping car for Germany 
which was in the front of the train from Milan, was 
very badly telescoped, and the escaping gas caught 
fire. Those passengers who were not killed in the 
collision were evidently burnt to death. The number 
is uncertain, but is put down as fifteen, and to that 
number must be added six railway servants. 


The Faraday Medal. 


On Thursday evening of last week Dr. Ferranti was 
presented with the Faraday Medal in recognition 
of his distinguished services in connection with 
the development and utilisation of electricity. 
‘peaking on the pioneer work of Dr. Ferranti, Colonel 
Crompton referred to the very great difficulties 
which had to be overcome in the early days of the 
electrical industry, and commented on the energy 
and ability which Dr. Ferranti displayed. Mr. 
G. W. Partridge also referred to Dr. Ferranti’s 
work at Deptford. In these days, he said, all a 
power station engineer had to do when he required 
new plant or mains was to draw up a specification 


the rest, but Ferranti had not only to design but 
also to construct practically everything himself. 
Incidentally Mr. Partridge mentioned that fourteen 
miles of the 10,000-volt paper insulated cables which 
Dr. Ferranti designed were in use at the present 
time. In acknowledging the honour conferred upon 
him by the Institution of Electrical Engineers, Dr. 
Ferranti said that he believed that sooner or later 
electricity would be used for all purposes which at 
present involved the burning of some kind of fuel. 
The generation and distribution of electricity had, 
he added, become a somewhat complicated business, 
and he expressed the opinion that new discoveries 
would ultimately lead to the production of cheaper 
electricity. 


The New Cruisers. 


Ir is announced by the Secretary of the Admiralty 
that contracts for the new light cruisers have been 
placed with the Fairfield Shipbuilding and Engineer- 
ing Company, Limited, Govan, Glasgow, and with 
Vickers Limited, Barrow-in-Furness, each firm build- 
ing the hull and machinery for one cruiser. It is 
learned that competition in prices was keener than 
was at first supposed. 
and considered. With regard to the three new cruisers 
which are to be laid down at Portsmouth, Devonport 
and Chatham dockyards, it is further announced that 
orders for the main propelling and auxiliary machi- 
nery have allocated as follows :—One set of 
machinery is to be built by R. and W. Hawthorn, 
Leslie and Co., Limited, Newcastle-on-Tyne ; 
set by the Parsons Marine Steam Turbine Company, 
Limited, Wallsend-on-Tyne ; and one set by William 
Beardmore and Co., Limited, Dalmuir, Glasgow. We 
learn that in addition to the localities named, other 
shipbuilding and engineering centres will benefit by 
orders for ship fittings, auxiliary machinery, as well 
as for armour and guns. Each of the completed ships 
is expected to cost about £2,000,000. 


been 


one 


The Standardisation of I\lumination. 


From the report for the year 1923 of the Chairman 
of the National Illumination Committee of Great 
Britain, a copy of which has just reached us, we 
learn that the Committee, with the approval of the 
constituent societies, suggested during the year 
to the British Engineering Standards Association, 
that the latter should appoint a Sectional Committee 
on Illumination, to which matters concerning stan- 
dardisation might be referred. The Association 
expressed itself as favourably disposed towards the 
proposal, but desired, before arriving at a decision, 
to summon a conference of representatives from 
various organisations likely to be interested. At 
that conference, to which delegates representing 
some twenty different bodies were invited, a resolu- 
tion requesting the Association to form the sug- 
gested committee was passed unanimously. In 
response to this request the Association has signified 
its intention of establishing a Sectional Committee 
on Illumination, of which the National Illumina- 
tion Committee is to form the nucleus. Lieut.- 
Colonel Kenelm Edgecombe, who is chairman of 
the latter, has been appointed chairman of the new 
committee as well. It is hoped that the formation 
of this committee, by bringing together the technical 
and industrial interests chiefly concerned, will not 
ovly accelerate standardisation in illumination matters 
in this country, but will also enable the delegates 
of the Illumination Committee, when attending 
meetings of the International Commission, to speak 
with an authority, which has not, in the past, been 
possible for them, since they represent only the 
purely technical side of the industry. 


The New Soudan Railway. 


NoRMAL traffic will begin on the newly opened 
Kassala Railway in the Soudan on May 3rd. The 
total distance from the Haiye Junction to Kassala 
is about 216 miles, and the work of laying the new 
track was accomplished in 172 working days. It 
included over 2,000,000 yards of earthwork and about 
2000ft. of bridging work. The completion of the line 
before its scheduled time was due to the extreme 
activity of the railway Administration, and the line 
will now permit the immediate transport of this 
season’s Kassala cotton crop direct to Port Soudan. 
The area opened by the new line will allow of cattle 
and sheep being shipped from Port Soudan where all 
the necessary transport facilities are available, and 
it may be expected that the Soudan will thus be in a 
position to compete favourably with Abyssinia in the 
matter of cattle trade to Egypt. The finishing of the 
line before the date fixed for its completion reflects 
the highest credit on all connected with the under- 
taking. 


Puck's Girdle. 


FurTHER details published since the date of 
opening of the Empire Exhibition show that the 
transmission of the King’s telegram round the earth 
in eighty seconds was rendered possible only by 
careful organisation and close co-operation on the 
part of the General Post Office, the Pacific Cable 
Board and the Eastern Telegraph Company. The 





tating his requirements and the contractor did 


Nine tenders in all were received | 


office at 11.49.35 a.m., and was received back again 
at 11.50.55 a.m. From the Stadium the message 
was sent through Penzance by way of the Government- 
owned Imperial route to Halifax, N.S., and from 
thence over the Pacifie Cable Board’s lines across 
Canada, to Fanning Island, Fiji, Auckland and 
Sydney. At the last named place it was taken up 
by the Eastern Telegraph system, by which it was 
transmitted over three different routes, taking in 
various stations in Australia, South Africa and 
India, and converging simultaneously at Aden. It 
was then forwarded to London over four separate 
routes and again simultaneous receipt was recorded 
From the company’s head office in Moorgate it 
was sent over a specially laid line back to the Stadium. 
The transmission was effected by means of the latest 
form of automatic working, and the whole of the 
lines throughout the routs were specially cleared 
beforehand. A test on the previous Saturday, 
made under somewhat less favourable conditions, 
showed a transmission time of a little less than three 
minutes. 


London’s Broadcasting Station. 


In reply to a question recently put in the House of 
Commons by Mr. W. J. Baker, regarding the establish 
ment of a permanent broadcasting station in London, 
Mr. Hartshorn, the Postmaster-General, made an 
interesting statement. He said that the existing 
station at Marconi House wes a temporary one, and 
that one of its disadvantages was that it interferred 
with the Air Ministry's station in Kingsway. The 
British Broadcasting Company proposed to erect 4 
new London station on the roof of a West End store, 
which, from a technical point of view, was the most 





suitable spot. The station would be quite private, 
and customers at the store would not be allowed to 
view the station. No payment was to be made by the 


| store in respect of the advertising value of the trans- 


mitting station. It seems, however, from other 


| information that has been published, that the Broad 





telegram was handed in at the Wembley Stadium 


casting Company has decided to put the matter before 
the Advisory Committee which was appointed by the 
late Government to assist the Postmaster-General in 
questions relating to broadcasting, and at the time 
of writing the matter is under consideration. 


Belfast Air Mail Service. 


THE air mail service between Belfast and Liverpool 
was inaugurated on Wednesday last, when the first 
aeroplane left Liverpool at 7.35 a.m. and landed at 
the Malone aerodrome, Belfast, at 9.45 a.m. The 
machine, which was in charge of Mr. Alan Cobham, 
made the return journey at 12.17 p.m. with passengers 
and mails. Two aeroplanes will be employed in the 
daily service, while another will be kept in reserve 
for emergency use. The machines, we understand, 
have been supplied by the De Haviland Company, 
and they have sufficient power to permit them to 
maintain service in practically all kinds of weather. 
Each aeroplane is capable of carrying a load of about 
half a ton. It is expected that for the first few days 
the mails for England will be landed at Aintree, Liver 
pool, but at a later date it is proposed to extend the 
service to Manchester. The time occupied in flying 
from Belfast to Liverpool was 2 hours and 10 minutes. 
The new service between Northern Ireland and Great 
Britain should have far-reaching results, for mails 
despatched from Belfast at 5.30 p.m. will be delivered 
in certain parts of England the same evening and in 
Paris by ten o’clock the following morning. 


The Indian Steel Industry. 


Tux first report of the Indian Tariff Board, which 
was constituted last July, was published in Simla 
on Friday last. It unanimously recommends protec- 
tion of five steel products, namely, rolled steel, 
tin-plate, railway wagons, wire and wire nails and 
agricultural implements, while it opposes protection 
in the case of railway locomotives, steel castings 
and enamelled ware. The Board declares that it 
is impossible to conceive a stronger case for pro- 
tection than that of the steel industry, and proposes 
a combination of tariff duties and bounties with a 
view to restricting, as far as possible, the burden on 
the consumer. It estimates that this burden will 
be a crore and half of rupees, equally shared by, first, 
the general consumer; secondly, by the principal 
industries; and thirdly, by the Government and 
public bodies and by the railways. The Board 
limits the effect of its recommendations to a period 
of three years, in view of the uncertainty of world 
prices and the probability of a decided drop in the 
cost of production. It proposes the imposition of 
the following specific duties for protective purposes : 
Steel structural shapes, that is, joists, angles, channels, 
&c., ship tank and bridge plates, black sheets, whether 
plain or corrugated, 30 rupees per ton; common 
merchant bars and rods, light rails under 30 Ib., 
40 rupees per ton ; galvanised sheets, whether plain 
or corrugated, 45 rupees per ton ; wrought iron angles 
and channels, 20 rupees per ton ; and common: bars, 
35 rupees per ton. With a view to preventing a rise 
in railway rates, the Board also proposes to grant 
bounties on the manufacture of medium and heavy 
rails and fish-plates. 


ENGINEER 


- 
a hl . 
‘ 
4 








The British Empire Exhibition. 


ENGINEERING 


GENERAL ENGINEERING EXHIBITS. 


G. anp J. Were, LIMITED. 


AmMonG the more prominent of the exhibits on 
the stand of G. and J. Weir, Limited, of Cathcart, 
Glasgow, is the series of marine auxiliaries for which 
that firm is justly famed. These engine-room units 
have achieved a position in mercantile marine 








FIG. 28—-AIR COMPRESSORG. & J. WEIR 


circles which makes them part of standard equip- 
ment, and they are so well known that we need only 
briefly mention individual items. The display shows 
that the problems which have arisen in connection with 
the recent rapid development of_both turbine-driven 
and motor ship machinery have 
been fully met and overcome. 
Among the steam auxiliaries 
we may refer to the Weir direct 
contact feed heater and de- 
aerator, by use of which the 
auxiliary exhaust steam is made 
to raise the temperature of the 
feed water, giving a substantial 
and direct gain of heat, which 
it is difficult to surpass by any 
other method. The apparatus 
also plays an important part 
in the feed system by liberat- 
ing and drawing off the air and 
the dissolved gases in the feed 
water while the control gear in 
the heater provides an excel- 
lent means of automatically 
regulating the feed pumps, the 
feed water being delivered to 
the boilers in an entirely non- 
corrosive state. Other appara- 
tus shown includes evaporators 
and distillers, which, apart from 
their marine uses, are now 
widely used in power station 
work. 

Two multi-flow feed-water 
heaters are shown, one of which 
is specially designed for loco- 
motive work. Where oil-free 
steam, such as vapour from 
an evaporator, the exhaust 
from a turbine-driven auxiliary, 
or steam bled from one of the 
stages of a main turbine, is 
available, the multi-jet nozzle 
heater may be used with ad- 
vantage. This nozzle—exam- 
ples of which are shown 
submerged in the feed tank, 
where the entering steam is 
condensed by direct contact 
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form of apparatus of service to the steam user is 
the Weir hydrokineter, which may prove useful 
where two or more boilers are installed. _When raising 
steam in one boiler—-assuming a steam supply to 
be available from the other boiler—a very rapid 
circulation may be set up by the hydrokineter, 
obviating dangers arising from unequal expansion. 
Reference may perhaps be made here to the Weir 
corrosion detectcr, which is manufactured in a very 
handy form for the power user. By means of the 
discoloration obtained on a polished nickel steel 
plate in contact with the heated feed water, a qualita- 
tive measure of the corrosive effect of the boiler feed 
is obtained. 

Reference need hardly be made to the Weir type 
of direct-acting boiler feed pump, which is shown 
in various forms. New improvements have been 
made in the design of water valves, seats and fittings, 
and in the use of Monel metal for special parts. 
Other pumps of this type which are shown include 
locomotive feed pumps, oil fuel transfer, oil fuel 
pressure and water service pumps. Among the air 
pumps, we noted examples of the monotype pump 
and of the more recent “‘ Paragon” air pump. This 
latter pump has been specially designed for use 
with steam turbine installations where a high vacuum 
is required. It consists of a water extraction pump 
of the three-valve type, which deals with the con 
densate, and a steam jet air ejector, which extracts 
from the condenser, the air and the non-condensable 
gases. The condensate is discharged by the pump 
through a heater condenser, where the steam from 
the jets is condensed and gives up its heat to the 
Any remaining air passes to the air 


The 


feed water. 
pump, and is dealt with in the usual manner. 
design of this pump is compact and simple. 
Turbine-driven Boiler Feed Pumps.—One of the 
most notable developments of recent years has been 
the steam turbine-driven boiler feed pump, which, 
on account of its simple construction, its few moving 
parts and the small amount of space required, has 
rapidly superseded other types of feed pump for 
boilers of large powers and high pressures, both in 
land and marine practice. We show in Fig. 29 
one of the standard Weir turbine boiler feed pumps 
which are made in single standard units for outputs 
varying from 4000 up to 50,000 gallons of water per 
hour, and for pressures up to 400 Ib. per square inch. 





with the feed water, which is 
accordingly heated. The ar 
rangement shown is designed 
to raise water to temperatures 
above 200 deg. Fah. without noise, and is claimed by 
the makers to be free from the usual disadvantages 
of the ordinary jet-type heater. Another simple 
* No. |. appeared April 25th. 


FIG. 29—-TURBINE-DRIVEN BOILER 


FEED 


Three pumps of the latter size have been supplied to 
the Genevilliers Power Station in Paris, while similar 
large pumps are in use on the Cunard liner Berengaria 
and other vessels, and are being largely adopted 


PUMP—G. & J. WEIR 


II.* 


in power stations both at home and abroad. Three 
sizes of pumps are shown on the stand, designed fo; 
delivery of 10,000 gals., 20,000 gals., and 50,000 gals. 
per hour respectively. The turbine driving the pump 
is of the impulse type with one pressure wheel and 











FIG. 30-—-MOTOR-DRIVEN PUMP -G. & J. WEIR 


several velocity Its design is specially 
adapted for the use of superheated steam. 

Motor-driven Pumps.—We illustrate in Fig. 30 
&@ new type of motor-driven two-throw double 
acting pump, which has specially been developed 
for motor ship work, and for 
steam ships where auxiliary 
electrical drives are used. Such 
pumps can be supplied for 
either water or oil, and may 
be driven through spur wheel 
or worm gears as desired. The 
illustration that the 
pump occupies comparativel) 
little floor space, and may easil 
be mounted against a bulkhead. 
Accessibility has been carefully 
considered, and the motor, 
which is mounted on an entab- 
lature, is clear of all oil and 
water drips. Similar pumps, 
we learn, have been built for 
oil engine and for belt driving. 

High-pressure Air Compres 
sors.—Another auxiliary for 
Diesel-driven ships is the air 
compressor illustrated in Fig. 
28, which is built under the 
well-known Murray-Workman 
patents. This compressor is of 
the three-stage type, with inter 
cooling between the stages and 
after the final stage of compres 
sion. The air is thus delivered 
to the storage vessels at a low 
temperature. The makers in 
form us that the design through 
out has been developed with a 
view of providing a reliable 
compressor for injection ot 
manceuvring air, and the de 
tails have been so designed that 
silent running is obtained under 
all conditions, while efficiency 
and reliability are equally main- 
tained. 

Monel Metal.—Any descrip- 
tion of Messrs. Weir's exhibits 
would be incomplete without 
some mention of the interesting 
section of the firm’s stand 
which is devoted to Monel 
metal. The metal is exhibited 
from its origin as constituent mineral ores to the 
finished product, which includes castings, forgings 
and stampings, and rolled and drawn sheet, rod 
and wire. Not the least interesting form of the metal 
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is the Monel turbine blading, which is remarkable 
for the excellent finish obtained. Among other 
articles we noted a Monel metal basket for a cen- 
trifugal drying machine, such as is used in the recovery 
of sulphate of ammonia in crystal form at many of 
the larger gas and coke oven works. Although 
this basket is made of Monel metal, and is consider- 
ably thinner than is the case when the usual copper 
construction is employed, we learn that a life of 
from three to four times Lhat of copper can be claimed 
on the basis of price for price. Another very impor- 
tant development is the production of Monel metal 
condenser tubes, which are shown in sizes ranging 
from fin. outside diameter up to tubes with an outside 
diameter of 2}in., and with */,,in. of a thickness of 
wall. A series of manufactured parts, such as pump 
spindles and locomotive stay bars, areshown, as are also 
a series of utensils for the textile and dyeing industries. 
These include dye-sticks, buckets and dippers, 
while we learn that Monel metal linings are being 
used for large dye vats with considerable success. 
The cleanliness and durability of the metal would 
seem to render it invaluable for rapid change of dyes, 
and we learn that it is possible to change over a Monel- 
lined vat from the darkest to the lightest shades 
after only a few minutes preparation. 


Ruston anp Hornssy, Lirrep. 


The most important item on this stand is a 250- 
kilowatt Ruston-Crompton generating set, which is 
at work producing some of the current required for 
lighting the exhibition. The engine is of the vertical 
airless injection type and is designed for running on 
the lowest grades of fuel oils. It is capable of develop- 
ing 420 brake horse-power, and the general arrange- 
ment is illustrated by Fig. 31. This engine was fully 
described in Tae Enorveer of February 15th, but 
it may be as well here to recapitulate some of its 
leading features. 

The engine, it will be seen, has four cylinders, 
16}in. in bore by 22in. stroke, and runs at the moderate 
speed of 250 revolutions per minute. Both the inlet 
and exhaust valves are arranged with their spindles 
lying horizontally, and although some engineers seem 
to have an objection to this disposition of the valves, 
the makers tell us that they have found it eminently 
satisfactory. The arrangement has the advantage 
that the valve gear can be considerably simplified, 
and, as will be seen from the drawing, both sets of 
valves are worked off a common lay shaft. This shaft 
is furnished with a series of excentrics, one for each 
valve, and the harmonic motion of the excentric rods 
is converted into the necessary quick opening and 
closing of the valves by specially shaped rockers in 
the valve heads. The arrangement is very conducive 
to steady running, as there are no heavy masses to 


off the lay shaft, so that there is no liability for back- 
lash to develop and disturb the timing of the injection. 
The quantity of oil sucked by the fuel pumps remains 
constant at all loads, but the amount delivered to the 
cylinders is varied as is necessary by by-passing so 
much as is not required to meet the demand on the 
engine. 

A section through the fuel atomiser, on which the 
working of this class of engine so largely depends, is 
given in Fig. 31. The spray is produced by forcing 
the oil through a conical valve held down on to its 
seating by a heavy spring. When the oil pressure 
acting under the shoulder of the valve spindle is 
sufficient to overcome the spring the valve lifts 
slightly and the oil, issuing at a very high velocity, 
is broken up into a fine spray which ensures thorough 
ignition. 

Tests carried out on these engines show that with 
a fuel oil of not less than 18,000 B.Th.U. per pound 
they are capable of carrying full load for a consump- 
tion of 0.42lb. per brake horse-power per hour, 
while the consumption rises to only 0.5 Ib. at half- 
load. 

These consumptions were recently confirmed by 
some tests carried out by Mr. W. A. Tookey, 
when, during a four hours’ run at full load, the fuel 
used amounted to only 0.403 lb. per brake horse- 
power per hour. The calorific value of the oil was 
18,131 B.Th.U. per lb., so that the thermal efficiency 
of the engine was 34.83 per cent. 

On the same stand there are several other oil 
engines, including an enclosed type vertical set 
capable of developing 165 brake horse-power, several 
smaller horizontal engines and two models, one 
representing a refuse gas producer and the other an 
electrically operated dragline for excavating work. 


WiLtLI1AM BEARDMORE AND Co., LIMITED. 


Among the exhibits on the stand of William Beard- 
more and Co., Limited, Glasgow, is the “ Blake ” 
patented boiler illustrated in Fig. 32. This boiler is 
made in three forms, namely, for coal, oil, or waste 
heat firing. Our engraving represents the second form. 
The Blake boiler is claimed to be particularly adapted 
to use on board ships for driving the auxiliary 
machinery. It is also used for various land purposes 
for driving steam cranes, steam hammers, and other 
machinery. From the point of view of installation its 
chief features are the absence of any brick setting and 
the small amount of space which it occupies. Con- 
structionally, it is interesting in that it has no flat 
surface anywhere in its anatomy. The shell and 
combustion chamber are completely circular without 
flattened surfaces for the reception of the tubes. The 
tube holes are drilled in the circular plates by means 
of a specially designed machine which, we are informed, 
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accelerate and retard suddenly. | 














In the valve heads ; provides a true bearing for the tubes and ensures a 


on the exhaust side there is an auxiliary rocker which | perfect joint by the ordinary process of rolling with a 


is used to hold the valves open and thus relieve the | tube expander. 


As a consequence of the completely 


compression pressure when it is desired to bar the | circular form of the boiler neither stays nor stay 
engine round. The four fuel pumps are grouped | tubes are required. 
The boiler, it is stated, has a high efficiency and 


together near the governor and are driven directly | 


evaporative power as a consequence of its being pro- 
vided with a wet back to the combustion chamber, 
every square foot of which, the makers claim, is 
equivalent in evaporative capacity to 3 square feet 
of tube surface. In this connection it may be re- 
marked that the smallest oil-fired Blake boiler has a 

















FIG. 32--BLAKE OIL- FIRED BOILER—BEARDMORE 


heating surface of 160 square feet and is rated to 
evaporate 1200 lb. of water per hour, while the largest 
size, with 1000 square feet of heating surface, has a 
rated evaporation of 7500 lb. per hour, or, in both 
instances, 74 1b. of water per hour per square foot of 
heating surface. 














ATOMISER 


FIG."31—420 _.BRAKE -HORSE-POWER HEAVY OIL ENGINE-RUSTON & HORNSBY, LIMITED 


For oil firing the fuel is atomised either by steam 
jet, compressed air, or, preferably in the makers’ 
view, by a pressure system. This system comprises 
an equipment consisting of a pump, a live steam 
heater, and two double strainers. The pump draws 
the oil from a storage tank through the first of the 





468 


THE E 


NGLNEER 


EEE 


2, 1924 





double strainers and delivers it to the heater, whence it 
through the second double strainer to the 
spraying nozzle, where the fuel is mixed with air by 
means of an air cone. By the use of a double strainer 
it is possible to overhaul one portion while the other 
is working. 

The boiler can be arranged to burn either oil or coal, 
or when fitted with both a grate and a sprayer, oil and 
coal separately or together at will. In the latter form, 
if oil alone is used, the grate bars are for the time being 
given protection by covering them with a layer of 
broken fire-bricks about 4in. thick. The waste heat 
boiler is claimed to be particularly suitable for employ - 
ing the products of combustion derived from re- 
heating, puddling or other furnaces, and, we are 
informed, over two hundred of such waste heat boilers 
have already been installed. The waste heat boiler 
may be fitted with a grate to permit auxiliary hand 
firing to be resorted to should the waste heat supply 
be intermittent or for the time being not available. 
As an example of the performance of this type of 
Blake boiler the makers give us the following figures : 

With a coal consumption in the primary furnace of 
320 lb. per hour, yielding waste gases at 2000 deg. 
Fah., a Blake boiler with 320 square feet of heating 
surface will evaporate 1440 lb. of water per hour. 
Without the waste heat and with direct hand firing 
of 360 Ib. of coal per hour the same boiler is rated to 
evaporate 2600 Ib. 


passes 


DAVIDSON AND Co., LimMrreD. 


On the stand of Davidson and Co., Limited, Belfast , 
there are shown several machines used in connection 
with the preparation of the leaf on tea estates. Among 
such exhibits is the “ Siroceo ” endless chain pressure 
drier illustrated in Fig. 33. This machine consists 
of a drying chamber, from one end of which to the 
other there travel three endless bands of trays form- 
ing six drying surfaces. The drying chamber is 
always under a slight air pressure, as a result of which, 
it is claimed, the upper as well as the lower surfaces 
of the material on the trays are rapidly dried. The 
hot air is supplied by a “ Sirocco” multitubular 
air heater and centrifugal fan and enters the chamber 
at the foot, passing upwards through the six rows 
of trays. In this way the final stage of the drying is 
carried out at the highest temperature. The trays 
consist of narrow perforated metal sheets supported 
at each end by angle iron slides and driven by end- 
less travelling chains. The wet leaf is conveyed by an 
automatic feeder at the front end of the machine to 
the top of the drying chamber, the leaf on its way up 
being spread to a uniform depth by means of an 
adjustable rotating spreader plate. Falling on to the 
upper row of trays, the leaf travels to the farther end 
of the chamber, where it is discharged on to the 
second row, travelling in the opposite direction, and 
so passes backwards and forwards until it is auto- 
matically discharged at a point near the floor level 
and beneath the automatic feeder. ‘The trays are 
driven by means of a four-speed cone pulley 


which permits the rate of travelling and there- 


of a volute casing provided with an inlet through 
which the dust-laden air enters tangentially. Attached 
beneath the volute casing is a series of alternating 
truncated cones and cylinders with a receiver at the 
lowest point for the reception of the dust. At the 
foot of the receiver a sliding valve permits the dust, 
when desired, to be run off into a sack. On entering 
the volute casing the dust-laden air is forced to flow 
in a curved path, and the centrifugal action to which 
it is subjected causes the dust to move radially out- 
wards and also to fall. The dust follows a helical 
path in the body of the collector until it descends into 
the receiver at the foot. At the same time the 
cleansed air passes upwards through an opening in 
the top of the volute. In the suction type the air 
outlet of the collector is connected to the suction inlet 


it showed a dust recovery per eight-hour shift of 
697 lb. when the fuel was Wemyss “peas” and 
529 lb. from Whitwick ** slack.”’ 


Brown, BayLey’s Steet Works, Limirep. 


The stand of Brown, Bayley’s Steel Works, Limited 
Sheffield, is in itself an interesting structure, for inten 
its anatomy have been incorporated a variety of ite:s 
representative of the firm’s manufactures. The si; 
rounding balustrading, for example, is composed of 
laminated and coil springs, with the panels filled in 
with tram tires or elliptic springs. One entrance to 
the stand consists of columns composed of locomotive 
axles crowned| with a large laminated spring 
forming a flat arch. The second entrance js 
formed by a very large locomotive tire placed on edge. 














FIG. 33--SIROCCO TEA DRYING |‘ MACHINE 


of the fan, and as a consequence the dust does not pass 
through the fan. In the pressure type the collector is 
attached to the discharge outlet of the fan. 

An interesting development or application of these 
devices is also exhibited in the form of a flue dust 
collector. Messrs. Davidson state that little success 
has hitherto attended the many attempts made to 
trap the dust emitted with flue gases from chimneys. 
How great the amount of such dust may be does not 
seem to be generally realised, and it came as a sur- 
prise even to Messrs. Davidson that, working with the 
products of combustion from two water-tube boilers, 
one of their new flue dust collectors retained no less 
than 11 ewt. of dust in the course of twelve hours. 

The flue dust collector exhibited on the stand is 
described as being of the “shunt pressure type.” 
A volute casing is built round the chimney base 




















FIGS. 34 AND 35 -DAVIDSON’S SUCTION AND PRESSURE DUST COLLECTORS 


fore the duration of the drying period to be varied. 

Other tea machinery on Messrs. Davidson's stand 
consists of a tea cutter for breaking up the coarse 
leaf preparatory to grading, and a tea packer for 
packing the leaf into chests. 

Of late years the firm has been giving much atten- 
tion to the problem of dust collection, and on its stand 
there are shown in operation two forms of dust 
collectors which it has quite recently placed on the 
market. It is claimed for these collectors that they 
can handle every kind of coarse or fine, light or heavy 
dust, and that in many instances they have been 
shown to be capable of collecting from 90 to 100 per 
cent. of the dust contained in anair current. In 
addition, it is claimed that they introduce very little 
additional resistance to the flow of the air, thereby 
economising power, and that they occupy compara- 
tively little space. 

The two forms of collector shown are of the suction 
and pressure types illustrated in Figs. 34 and 35 
respectively. In each instance the collector consists 


which with the chimney forms a circular passage of 
constantly decreasing area converging on the chimney. 
The dust-laden gas is discharged by the induced 
draught fan into this casing and travels round it 
until it meets a tangential slot or lip facing the direc- 
tion in which the gas is moving. Through this slot 
the dust and a small proportion of the gas escape 
into an external pocket, whence they reach a collector 
of the type described above. The small quantity of 
cleansed gas from the collector is led into the chimney 
through a discharge pipe. The main volume flowing 
past the slot continues within the volute casing until 
it reaches an opening in the chimney side, through 
which it enters the interior. ; 

A “direct type” of flue dust has also 
been produced by the firm, in which the collector is 
arranged immediately below the chimney and which 
is claimed to be particularly suited for installation in 
connection with new chimneys. One of*the first of 
such collectors was supplied to the Shoreditch power 
station. Working in conjunction with two boilers, 


collector 


The firm’s exhibits comprise mainly forgings, 
billets, sections and samples of special steels. The 
stainless steel exhibits are of especial interest, for 
they are shown alongside corresponding articles 
made in traditional materials. As in many instances, 
both the stainless and the ordinary items have been 
in service ynder observed conditions, the visitor is 
enabled readily to gauge the advantages of the new 
material. 

A small but interesting exhibit on this firm’s stand 
is the Johnson hardness testing machine, of which we 
reproduce a photograph herewith in Fig. 36. This 
device ond ~~ accordance with the Brinell system. 
and uses the standard 10 mm._ball and the standard 
load of 3000 kilos. With the specimen in place and 














FIG. 36—-JOHNSON HARDNESS TESTER 


the steel ball at the end of the adjustable screw 
brought down into contact with it, the load is applied 
by means of the upright operating lever. From this 
lever the load is transmitted to the ball through « 
system of levers and excentries, so arranged that when 
the standard load is reached the weight shown on the 
right rises and prevents further increase of the load, 
even though the operating handle be moved still 
more. The advantage claimed for the device, in 
addition to its portability and its ease of operation, i 
that the mechanism does not include a single knift 
edge or a multiple lever. All the moving parts work 
in ball bearings. A simple form of microscope i- 
provided with the device to enable the diameter of the 
ball impression to be measured. A feature of this 
microscope is to be found in the means supplied for 
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testing the accuracy of its readings against a standard 


scale and for making any required adjustments. 


DRYSDALE AND COMPANY, LIMITED. 


[HE series of pumps which are exhibited on the 
stand of Drysdale and Co., Limited, of Yoker, 
Glasgow, may conveniently be grouped into two 

















FIG. 37-CENTREX PUMP-—-DRYSDALE & CO. 


classes, namely, those designed for marine service, 
and land pumps, such as may be used in power 
station work, dock and drainage pumping, and for 
mining work. In the first group we noted that 





change has been brought about by the considerable 
saving in floor space, the less liability of the original 
alignment of the pump being disturbed, and the 
undoubted convenience of placing the driving motor 
well above the floor level, where it is protected by a 
drop proof cover from oil, water, or other deleterious 
matter. 


A further advance in design. is the provision of | 


separate means for dealing with the water and the 
air which may be contained init. In the best-designed 
marine pumping system air will always be present 
when pumping out compartments by reason of 
uncovered strum boxes and the unavoidable 
leaks in complicated pipe systems. It is, therefore, 
necessary to deal with this air, if operations are to 
be continuous and priming difficulties overcome. 

We show in Fig. 37 the patented form of 
Drysdale Centrex pump, which well illustrates the 
new feature. The driving motor, as already said, 
is placed in the top of the pump casing and the pump, 
with its suction and delivery branches, as low down 
as possible. The incoming water entering the 
suction branch passes over a small weir which tends 
to free the air and to allow it to rise into a float- 
controlled air chamber communicating with the 
separate air pump. The air pump is of the recip- 
rocating two-throw type, and is driven from the main 
spindle by worm gear at a comparatively high speed. 
By this means the centrifugal pump is insured a 
full supply of air-free water and can perform its 
normal duty without intermission and without re- 
priming. The design appears to be well carried 
out, and ample provision for the examination of 
all the working parts has been made. To avoid 
handing the pumps the suction and delivery branches 
are arranged at the back of the pump one vertically 
over the other. We learn from the makers that 
this type of pump now enjoys a wide use for high 
lift pumping duties aboard ship, such as bilge, ballast 
and fresh water pumping. 

A further use for which such a pump is particu- 
larly fitted is for emergency bilge pumping in case 
of accident. It should be borne in mind, however, 
that the duty of such a pump is not to empty a com- 
partment which has been badly holed—aunless it be 
possible to fit an efficient temporary patch—but 
rather to deal with leakage in adjoining compart- 
ments which may occur through strained and 
buckled plates and started rivets. With such a 
pump continuous operation is necessary even though 
the pump and motor be completely submerged. 
The Drysdale 8.0.8. emergency bilge pump has been 
specially designed to meet these conditions. In it 
the motor is enclosed in an airbell, the size of which 
is so proportioned that the compression pressure 
within the bell is sufficient to prevent the water 
rising in it sufficiently to reach the motor. By 
making a slight modification, such as adding a water 
or oil seal, the same pump can conveniently be used 
for working in explosive atmospheres, the bell creating 
an explosion proof motor. 

Another model of similar vertical design is the 
Drysdale upright pump, which is used for ship duties, 
such as circulating, piston cooling, or for sanitary 
services, where no suction lift has to be taken into 
account. Here again the vertical design confers 
saving in space and weight, while each part is acces- 
sible and alignment is easily maintained. In the 
particular pump referred to the main thrust bearing 

















FIG. 38--LARGE TWIN - PARALLEL 


almost in every case the older form of horizontal | 
centrifugal pump has given place to the vertical | 
spindle design, examples of which are shown in the 
accompanying illustrations—-Figs. 37 and 39. The 


DOCK PUMP—DRYSDALE & CO. 


is placed at the top of the motor, and as a solid type 
of coupling is employed it takes the full weight of the 
rotating parts of the motor and pump. The impeller, 


7 


in an upward direction, so that when the machinery 
is running it is practically free from any bearing 
| pressure. 

The high vacuum called for by modern condensing 
plant practice necessitates a very carefully designed 
condensate extraction pump if reliability is to be 
maintained under al] load conditions 


| This need has 

















FIG. 39-PERVAC PUMP—-DRYSDALE & CO. 


been met by the Drysdale Pervac pump, shown in 
Fig. 39. Again a vertical design has been preferred 
The pump itself is of the two stage type, with the 
motor mounted on an extension of the main casting, 
and is placed with its suction branch as low as 
possible. Means are provided for freeing any air 
present in the condensate, and we learn that results 
obtained under service conditions show that high 
efficiency and perfect alignment is obtained. The 
pump referred to should prove of interest to power 
station engineers. 

We show in Fig. 38 an unusually interesting 
exhibit of a 36in. twin-parallel dock pump, which is 
one of two such pumps which Messrs. Drysdale 
are constructing for Greenwell and Sons new dock 
at Sunderland. The two impellers work in parallel, 
each dealing with half the total quantity of wate: 
which is to be dealt with by the pump. A horizont- 
ally divided casing, with suction and delivery branches 
in the lower half, permits the top part of the casing 
to be raised, giving full access for the examination 
of the impellers and the shaft without having to 
break any pipe joints. The thrust bearing is of 
the marine multiple thrust type, and the pump 
when installed will be driven by an open protected 
type alternating-current motor. Other pumps ex- 
hibited include a 10in. dock leakage and a 6in. six 
stage high lift turbine pump specially designed for 
mine pumping. The casing rings of this pumps are 
formed to enclose one stage of the pump unit. This 
forms a valuable feature of the construction, inas 
much as a complete section may be added o1 
taken away without disturbing any of the other 
pump details. In addition to the usual hydraulic 
balancing piston a Michell light thrust bearing is 
also fitted. 

Drysdale sand-dredging and salvage pumps and 
examples of a special series of centrifugal pumps 
manufactured for the foreign market are also shown. 


GrorGe Kent, LIMITED. 


On the stand of George Kent, Limited, London and 
Luton, there is to be found a representative exhibit 
of the wide range of water meters made by the firm. 





however, is so designed that its thrust is always 


Among these intruments are three different types of 
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Venturi recording meters, of which two forms are 
no doubt already familiar to waterworks engineers, 
while the third, known as the 1922 type, is new and 
should attract the attention of power station engi- 
lt may be stated in passing that at the present 

Messrs. Kent installing three Venturi 


neers. 


moment are 














FIG. 40—-RECORDING WATER METER—G. KENT, LTD. 
with an inlet diameter of 108in., for 
recording the flow into the Littleton reservoir of the 
Metropolitan Water Board. 

The new 1922 type of meter is illustrated in Fig. 40. 
It is claimed to differ from all other existing instru- 
ments of the same type in that it is capable of measur- 


meters, each 


gration and ‘* averaging out ’’ were resorted to, as is 
sometimes done in the case of slowly pulsating water- 
works flows. 

In the case of a single-plunger feed pump of the 
Weir type, there may be as many as fifteen or sixteen 
pulsations a minute. These pulsations, if they were 
allowed to reach the recording pen undamped, would 
produce merely a broad band of ink by the running 
of the vertical lines into one another. The pulsations 
cannot, moreover, be damped by closing the controlling 
cock to a small crack, as is done in order to steady a 
pressure gauge. The difference between the mean 
levels of the oscillating surfaces of the mercury 
columns does not correspond with the difference of 
level proper to the mean rate of flow of the water, 
for the motion of the mercury follows the hydraulic 
square root law. It 
line law before any damping is applied. 

In the meter illustrated in Fig. 40, integration is 
effected continuously by a planimeter method. The 
counter mechanism is geared directly to the spindle 
of a tractor wheel, which rises and falls vertically 
with the flow variation, and the periphery of which is 
lightly pressed against a vertical disc rotated by a 
clock at a constant speed. The square root progres- 
sion is converted into equal-spaced movement by the 
combination of a shaped “ volume-adjusting *’ cham- 


ber with a parallel sided float chamber and by a link | 


motion, which transmits the vertical float movement 
to a spindle which, passing through a gland, rotates 
through an equal number of degrees for each equal 
increment in the rate of flow. The pulsations are 
then damped by the intervention of a spring quadrant 
and dash-pot, the connection to the integrator and 
diagram being taken from the dash-pot. 

The damping device is not employed except with 
flows of extreme fluctuation, in which in the course of 
a minute there is a number of pulsations covering 
a large part of the total range of flow. In other cases, 
in which the range of flow is varying over the whole 


is therefore essential that the 
square root law should be converted into a straight | 


extensions of the axles. The crank pin bearings are 
all fitted with adjustments for taking up wear. 

The capacity of the two tanks, arranged on eithe; 
side of the boiler, is 300 gallons, and there are 18 cubic 
feet of space in the bunkers. Empty, the engine 
weighs some 10.4 tons, or 13 tons in working order. 
and, assuming 75 per cent. of the working pressure as 
being available, the tractive effort works out at 
4870 |b. In normal conditions the engine will haw! 
about 230 tons on the level, or 62 tons up a gradient 
of 1 in 50. The minimum weight of rails on which jt 

















range in the course of two or three minutes, the | 


results are claimed to be perfectly satisfactory without | 


the use of the damping device. 


JOHN FOWLER AND Co., Limrrep, LEEDS. 


On the stand of John Fowler and Co., 


Leeds, there are some examples of the steam plough- | 


ing tackle made by this firm, with which the readers 
of THe ENGINEER are familiar, a 
motor-driven cable ploughing engine, 
making plant and the narrow-gauge 
illustrated by Fig. 41. 


some road- 
locomotive 


This engine is-intended for colonial work, where | 


inferior coal or wood is the only fuel available, and 
consequently has a large fire-box. In fact, out of a 
total of 256.5 square feet of heating surface, some 
30.5 square feet is provided by the fire-box, while 
there are 5.7 square feet of grate area. 
steam pressure is 180 lb. per square inch. The fire-box 


is made of copper plate, jin. and jin. thick, while the | 
2in. in diameter by 11-13} 


tubes, also of copper, are 
W.G,. thick. The boiler is provided with two No. 4 
Gresham and Craven combination injectors, together 
with the usual fittings. The cylinders are 8}in. bore 





mR 


FIG. 41—SIX-COUPLED NARROW GAUGE 


ing and registering the total amount and rate of flow 
of a stream of water subject to violent pulsations or 
fluctuations. It is by virtue of this characteristic 
that it held to be of especial interest to power 
station engineers. 

The meter is designed to integrate the flow con- 
tinuously, for with violent pulsations an inaccurate 
total reading would be obtained if intermittent inte- 








LOCOMOTIVE—JOHN FOWLER & CO., LTD. 


by 12in. stroke, and have Walschaerts valve gear. 

There are, it will be noticed, six coupled driving 
wheels, 24in. in diameter, which give a rigid wheel 
base of 5ft. The gauge is 24in. 
axles are 4}in. in diameter by 6in. long, while the 
tires are 4in. wide by l{in. thick. The wheels, as will 
be seen from the engraving, are arranged inside the 
framing, and the cranks are shrunk on to outside 


Limited, | 


70 horse-power | 


The working | 


The journals of the | 


FIG. 42—BROADCASTING MICROPHONE -MARCONIL 


99 


should be worked is 22 
mum radius of curves is 75ft. 

Among the road-making machinery on this stan 
there is a portable 16in. by 9in. stone crusher, which i= 
| noteworthy on account of its comparative lightnes- 
The main frame is a steel casting, and the tensil 
| stresses set up in it by the crushing action are taken 
by a pair of forged steel links or-side arms, so that the 

casting can be made as light as possible. The whol 

| machine is carried by a channel framing, and can bh 
dismounted from the road wheels for running on tl 
| ground when at work. 


lb. per yard, while the mini 


ELECTRICAL ENGINEERING EXHIBITS. 
MARCONI WIRELESS TELEGRAPH COMPANY, LIMITED. 


The Palace of Engineering is not devoted entirely 
|to heavy engineering work. Wireless apparatus 
for example, is to be found in the electrical section 
|of this department, and the Marconi Company i 
number of its products. A stand i 
Marconi’s Wireless Telegraph Company. 


showing a 
shared by 














FIG. 48-—-MARCONI WIRELESS BELL 


| Limited, the Marconi International Marine Com 
|munication Company, Limited, the Marconiphone 
|Company, Limited, and the Marconi Scientific 
| Instrument Company, Limited. On the roof of the 
stand a wireless beam transmitter is mounted, and 
| it rotates slowly as it does in actual practice. As 
is well known, this apparatus represents one of the 
|latest developments in wireless work, and the 
| object of the system is to enable all classes of coastal 
ships which are fitted with a suitable receiver, in- 
‘cluding ships which do not carry wireless operators, 
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to obtain bearings during « fog, and when the ships on a bench at the back of the cabin as shown, whilst 
are in the neighbourhood of dangerous parts. The the emergency apparatus, the main switchboard, 
McLachlan magnetic drum recorder is also on view, and the motor starting panel are mounted on the 
but as that instrument has already been described | wall on the right of the operator. The motor alter- 
in our columns, we need not deal with it here. nator and power transformer are placed under the 
Two exhibits of considerable popular interest bench. 
are @ complete Marconi broadcasting transmitter In the second cabin—see Fig. 45—there is a 
and a broadcasting microphone, as shown in Fig. 42. 
It is possible with a microphone of this type to 


fish carriers and tugs. A new wireless installation 
for ship’s lifeboats is shown for the first time. The 
plant has been designed with a view to making 
it suitable for use under the most adverse weather 
conditions, and with the object of making it fit 
into a very confined space. The transmitter is 
capable of attracting the attention of a ship using 





speak more than 30ft. away from the instrument, 
and still to produce the desired effect on the trans 
mitter. There are also amplifiers for commercial 
wireless stations, portable receivers, and complete 
cabinet sets for wireless telegraph and telephone 
working. A notable exhibit is the Marconi wireless 
hell—-see Figs. 43 and 44—which acts in the 

















FIG. 44--WIRELESS BELL RECEIVING APPARATUS 





same way as the call bell on an ordinary land line 
system. It is intended mainly for use in connec- 
tion with wireless telephone apparatus for com- 
munication between lightships and shore stations, 
and the apparatus enables a coast station to call up 
any one of a group of lightship stations or a light 
ship to call up a coast station. It is, therefore, 








unnecessary for operators to give constant attention FIG. 47- CABIN WITH SPARK AND CONTINUOUS WAVE APPARATUS— MARCONI 


to the apparatus. Telephone sets fitted with this 

device are being operated entirely by non-technical 

men. }-kilowatt quenched spark transmitter, a marine 
A considerable amount of wireless apparatus receiver, an emergency unit, and switchboards, 

for aircraft work is exhibited, but as full technical the apparatus having been designed for service 

particulars of this class: of apparatus have already | in vessels which do not need to receive from long 

been published in THe ENGINEER, we may pass distances. The third cabin—shown in Fig. 46 

on to the marine exhibits, shown by the Marconi contains a }-kilowatt spark set, designed with a 











a 





FIG. 45—CABIN WITH HALF K.W. WIRELESS APPARATUS -MARCONI 


International Marine Communication Company, view to obtaining the maximum possible range 
Limited. These exhibits are arranged in three | with a minimum amount of power. _ The apparatus 
ship’s cabins. The first—see Fig. 47—contains | complies with all the Governments requirements 
a 1} kilowatt quenched spark transmitting apparatus, | relating to an emergency set, and separate emergency 


a 1}-kilowatt continuous wave transmitting apparatus, | gear is therefore unnecessary. In the design of the | 
& marine receiver emergency apparatus, and a| apparatus special attention has been paid to the | 


direction finder. ‘The wireless instruments are fitted | requirements of very small vessels, such as trawlers, 





a crystal detector at a distance of 50 miles, and 
as the receiver has directional properties the lifeboat 
crew can ascertain the bearing of any ship which 
may be coming to their rescue and can inform that 
ship which way it should steer. 

Another exhibit worthy of mention is the Marconi 





FIG. 46- CABIN WITH QUARTER K.W. WIRELESS APPARATUS MARCONI 


valve pillar—shown in Fig. 48. Each of these 
pillars is equipped with sixteen large transmitting 
| valves and is capable of dealing with 80 kilowatts. 
Pillars of this type are, however, built for 4, 8 or 
12 valves for dealing with 20, 40 or 60 kilowatts. 
Any number of pillars can.be combined for dealing 
| with large powers up to several hundred kilowatts, 
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and the pillars can also be used with valves of smaller 
capacity. The Marconiphone Company’s exhibits 
include examples of two, three and four-valve re- 
ceiving sets, and the Marconi Scientific Instrument 
Company is showing broadcast. receivers and a 
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FIG. 48—MARCONI VALVE PILLAR 


number of scientific instruments and wireless acces- 
sories. 
GEORGE ELLISON. 

Switchgear for various kinds of service is being 
shown by George Ellison, of Perry Barr, Birmingham. 
The 440-volt three-phase supply to the model colliery 
is controlled by ironclad “ unit” type switchgear 
made by this firm. There is an eight-unit surface 
switchboard, as shown in Fig. 50, for controlling the 
incoming feeders and outgoing feeders to the shaft, 
air compressor, washing, screening plant, fan, work- 
shop and motor generator. Each unit of the switch- 
board comprises an automatic circuit breaker, bolted 


connect them from the bus-bars for inspection. A 
complete interlock ensures that the breaker must be 
‘off’ before the isolating links are operated, and 
the breaker cannot be closed unless the isolating 
links are fully open or closed. Moreover, the breaker 
tank and cover cannot be removed unless the isolating 
links and the breaker contacts are both open. The 
locking gear is secured in the “on” or ‘ off’’ posi- 
tions by a padlock. The incoming feeder unit carries 
an ammeter, voltmeter and leakage indicator. Other 
units have ammeters and watt-hour meters. A good 
mechanical job is made of the armoured cable con- 
nections by securing them to sectional end boxes 
fitted with cone clamps for the armour. These boxes 
have detachable side plates to enable the jointer to 
complete his work and conneet up the tails without 


current at starting, while permitting them to act 
readily on overloads or short cireuits. Owing to the 
provision of a carefully designed magnetic blow-out 
the breaking capacity is extremely high, and the 
makers claim that no other breaker of this type is so 
powerful and certain in operation. It has only one 
handle, which suffices to close and open the breaker, 
and is free in the sense that it cannot hold the breaker 
in against faulty conditions. 


CROMPTON AND Co., LIMITED. 


Over 100 motors made by Crompton and Co., of 
Chelmsford, are being used for power purposes in 
different parts of the Exhibition. The company is 
also exhibiting its standard types of alternating and 
direct-current machines, control gear, and instrument 

its latest type of high 
tension truck, cubicle 








switchgear, ceiling 
and a searchlight p: 
jector. Another exhibit 
is @ six-phase rotary c 
verter, with a  booste: 
This machine, which 
shown in operation, 
designed for operating 
on a 460/520 three-wir 
system, and it runs at a 
speed of 1000 revolutio: 
per minute. A 75 hors: 
power three-phase 
chronous motor operating 
on a dynamometer wate: 
brake, has been designe| 
to start against from 2 to 
2} times full-Joad torque, 
and to run at unity powe: 
factor. It is controlled by 
a Crompton oil-immersed 


Tans, 





sVii- 





FIG. 50—EIGHT-UNIT SWITCHBOARD— 


being hampered by the box which he finally assembles 
round the finished job, and then runs in the com- 
pound filling. The underground power switchboard 
comprises an incoming feeder unit and four outgoing 
units, constructed on similar lines to the surface 
switchboard. There are also distribution boards for 
the screening plant and washery, of the same design, 
but comprising four and three units respectively. 
The lighting switchboard comprises six double-pole 
breakers carried on two bus-bar units. 
All this gear of standard Ellison make, and is 
typical of many installations in collieries. A 20 
horse-power Brook motor, driving the screening 
plant, is controlled by an Ellison panel, which com- 
prises an automatic circuit breaker interlocked with 
an oil-cooled slow-motion rotor starter. 


oil circuit 


is 


Three-phase current at a pressure of 415 volts is 
also supplied to the model textile mill and the current 
is controlled by a five-unit ironclad Ellison switch- 
board, as shown in Fig. 49. The incoming supply 
cable is brought to a 200-ampére triple pole-breaker 

fitted with automatic 
overload and no-voltage 





CS a we! 





releases, connected direct 
to bus-bars. From the 
bus - bars, feeders are 
taken through isolating 
links and automatic 
breakers to the several 


cables run in_ conduit 
screwed up to the bus- 
bar chamber. Interlocks 
are fitted to prevent 
opened with the breakers 
closed. Ammeters are 
mounted on each unit to 
indicate the current pass- 
ing to each circuit, and a 
voltmeter and watt-hour 
meter are connected on 
the supply unit. The 
“live” parts and adjust- 
ment mechanism are all 
enclosed and locked up, so 
that the switchboard is 








FIG. 49—FIVE-UNIT 


to a rectangular bus-bar chamber and all these 
chambers are supported on independent iron stands. 
The bus-bar chambers are built of steel plates in the 
form of a box girder, the units being bolted together, 
and the copper bus-bars are joined up with links, so 
as to make a continuous structure. The construc- 
tion is very strong, and is intended for use for switch- 
gear in every industry where totally enclosed protected 
switchgear is required. 

The bus-bars are clamped to steel rods covered with 
synthetic resin insulation, and the supports may 
bend to allow for distortion which occurs in a mine, 
where the level of the floor is continually altering. 
All the circuit breakers have three automatic over- 
load trips, which are fitted with adjustable time-lag 
devices, and isolating links are provided to dis- 


8 WITCHBOARD— ELLISON 


perfectly safe in the hands 
of non-electrical operators. 
The handles of the 
breakers are designed to 
prevent the cireuit being held closed against a per- 
sistent overload or fault. Push knobs are provided 
on the breakers to trip them when it is required to shut 
down. Larger examples of this type switchboard are 
operating in the Palace of Industry and in the model 
coal mine. 

Twenty-one of the electric motors driving the 
machinery in the model mill are controlled by standard 
Ellison circuit breakers and starting switches. This 
control gear is all of the ironclad dust-tight and fool- 
proof industrial pattern. Some of the starting switches 
or ‘‘ starter breakers ”’ are of the oil-break pattern, but 
most of them are air-break type. The circuit breaker 
is used for switching small motors straight on to the 
line, the time lags on the overload trips being ad- 
justed to prevent the trips acting on the rush of 


sections of the mill, by | 


the isolating links being | 


rotor starter, the primary 
side of the machine being 
connected a 
tension draw-out switch cubicle, which is provided 
with an ammeter, voltmeter and power factor mete: 

A complete Crompton printing press equipment 
constitutes another exhibit to be seen in operation 
The main motor is designed for a continuous output of 
50 brake horse-power, and the intermittent rating of 
the inching motor, which drives through an aut: 
matic clutch, is of 10 horse-power. A fully automati: 
‘* Crompton-Kohler’’ contactor control used for 
this equipment, the panel being designed for pus! 
button operation. Very wide speed ranges are 
obtainable, the actual speed range being from 20 to 
1000 revolutions per minute. A three-phase moto: 
generator set, which derives its power from th: 
Exhibition mains, supplies power to this printing 
equipment. The motor is of the squirrel-cage typ: 
and is controlled by a Crompton ironclad star-delta 
starter, provided with automatic devices. 

Another exhibit shown in operation is a smal! 
direct-current motor with a Collins testing brak: 
the machine being operated up to 100 per cent 
overload in order to emphasise the very libera! 
|rating of Crompton machines. Besides squirre! 
cage induction motors and direct-current motors 
of various types, there is a board fitted with no 
fewer than 76 different types of Crompton instru 
ments; although this number is less than half th« 
total number of different instruments which th: 
company now produces. There are also variou 
types of battery charging and house-lighting switc): 
boards of the hand-controlled and semi-automati: 
| types, examples of the firm’s rotor starters, combine: 
|stator and rotor starters, and plain rotor starters 
fitted with automatic devices. Lastly, we should 
| mention that on Ruston and Hornsby’s stand there 
is a 250-kilowatt Crompton dynamo designed fo: 
three-wire operation and coupled to a Ruston slow 


ELLISON 


to high 


is 


| speed oil engine. 





SCIENTIFIC INSCRUMENTS. 


CAMBRIDGE AND Pau. InstTruMENT COMPANY, 
LIMITED. 


A good collection of scientific instruments is being 
shown by the Cambridge and Paul Instrument Com 
pany. Besides the instruments shown on the com 
pany’s stand in the Palace of Engineering, variou- 


| temperature-measuring instruments are to be seen 


in the power station, which has been erected 


|in that building. On the stand in the Palac 


of Engineering, the exhibits consist, among other 
| things, of electrical CO, apparatus, combined electrics! 
CO, and temperature indicators and recorders, dial 
draught and pressure gauges, draught and pressure 
recorders, pressure and vacuum recorders, indicating 
and recording thermometers of the mercury in stee! 
type, thermo-electric, resistance, radiation and 
optical pyrometers, stator and rotor temperature 
equipments, pyrometer testers, potentiometers, stress 
recorders, fuel calorimeters, and alternating and direct - 
current measuring instruments, &c. 

Gas engineers will no doubt be interested in the 
Thomas gas meter, which accurately measures the 
flow of gas continuously under commercial condi- 
tions, the degree of accuracy obtained being claimed 
to be equal to that secured in the laboratory. The 
measurements are automatically intergrated and 
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recorded directly in terms of standard cubic feet at | robust moisture and fume-proof metal case, which | made in two sizes, one having @ 2in. diel and the other 
ee the standard temperature and pressure, é.e., 30in. | may readily be fixed to a wall or other support. In| a 4in. dial. 
rt of mercury and 60 deg. Fah. (saturated), so that the | the case there is a rheostat which can be adjusted to 
, labour of observing the temperature pressure and | maintain the current constant, so that variation in 
“ hunidity and the risk of errors are eliminated. The | the battery voltage can be compensated. The metal MIRRLEES, BickeRTON AND Day, Limrrep. 
- results are = Rrra by alterations in gravity, case obviously enables the recorder to be used in In describing the Mirrlees-Simplex oil engine 
" hmnidity, and the composition of the gas. places where a wooden case would deteriorate. exhibited on the stand of Mirrlees, Bickerton and 
- For each of the two Thompson water-tube boilers An interesting application of the Cambridge gas | Day, Limited, at Wembley, we stated that water 
in the boiler-house, the firm has supplied a panel- analysis apparatus is to be seen among the University | injection was used, and that by means of wedges, 
fitted with a Cambridge olectrical CO, indicator, a of London’s exhibits, the apparatus being used for | the positions of which are adjusted by the governor, 
dial draught gauge and an index thermometer for the quantity of water injected into the cylinder 
f measuring the flue gas temperature. On each panel was regulated to suit the load. The makers now 
n there is also a steam meter supplied by George Kent, |inform us that no water injection of any kind is 
. Limited. In the boiler-house there is also a two-point used, and that, in fact, it is quite a feature of the new 
i electrical CO, recorder, a pressure recorder for re- engine that it can deal with any fluctuation from 

















FIG. 51--CAMBRIDGE CO. RECOCROER 


cording the pressure in the main steam pipe, a draught 
recorder, and a six-point electrical distance indicator, 
which is connected to thermometers for measuring 
the inlet and outlet temperatures of the flue gases and 
steam temperatures. This panel is also fitted with a 
Kent steam flow recorder. 

In connection with the Howden steam turbine in 
the power-house, the firm has installed a twelve-point 
Cambridge electrical distance instrument with thermo- 
meters for measuring temperatures at various points. 
There is also a Cambridge pressure recorder for deter- 


mining the steam pressure at the stop valve, and a | 


compound pressure and vacuum recorder for measur- 
ing the pressure at the turbine exhaust. A six-point 
totally enclosed indicating temperature equipment has | 

















FIG. 52—CAMBRIDGE CO. INDICATOR 





been supplied for,use with the Musgrave condensers, 
the thermometers being used for measuring the steam, 
circulating water and condensate temperatures. In 
the sub-station there are two index thermometers for 
measuring the transformer oil temperatures. 
Cambridge measuring instruments of various kinds 
have also been supplied to many firms for use in 
connection with. their exhibits. Among the new 
exhibits on the company’s stand are some metal-cased 
recorders. A CO, recorder of this type—see Fig. 51 
is also on view in the power-house. The mechan- 
ism is exactly the same as that used in the company’s 
Standard thread recorders, but it is enclosed within a 




















FIG. 53 CAMBRIDGE CO METER PANEL 


measuring the percentage of CO in blast-furnace gas. 
The apparatus consists of an indicator similar to the 
CO, indicator shown in Fig. 52, but its scale is, of 
course, calibrated in terms of CO, and it is connected 
to a high percentage CO meter. The company’s 
electrical CO, apparatus is well known to our readers, 
but at the Exhibition a new type of this apparatus 
which has been designed for measuring both CO and 
The instrument 
has an additional scale calibrated to read 0-10 per 
cent. CO, and the CO meter is-*constructed on similar 
lines to the CO, meter. The CO, percentage of the 
flue gas is first measured by the CO, meter, and the 
gas is then passed through a wash bottle and then 
| through one cell of the CO meter to an electrically 
| heated catalyst furnace where the carbon-monoxide 
is converted into CO,, the converted gases being finally 
passed through a second cell of the CO meter. The 
meter therefore measures the difference in the CO, 
contents of the gases caused by their passage through 
the furnace. Thé difference depends upon the amount 
of CO originally present, and is shown on the indi- 
cator scale as a definite CO percentage. The gas is 
drawn through both the meters by means of an 
aspirator in the well-known manner. 


CO, in boiler flue gases is on view. 


A two-way switch enables CO, or CO readings to 

















FIG. 54—CAMBRIDGE DIAL THERMOMETER 


be obtained at will, and multiple point indicators for 
measuring these percentages at two or three points 
can be supplied ; also recording outfits or combined 
indicating and recording outfits. The illustration, 
Fig. 53, shows a CO meter panel. Another exhibit 
worthy of notice is the Cambridge dial thermometer, 


no load to full load and vice versd without the use 
of water injection. By a slip of the pen the word 
water was used instead of fuel oil, and the fourth 
paragraph in the third column of page 433 should 
read: Mechanical injection of the fuel oil is used, 
and by means of wedges, the positions of which are 
adjusted by the governor, the quantity of fuel oil 
injected into the cylinder is regulated to suit the load. 








Casting Bronze Statues. 


ON a recent evening we had the good fortune to 
follow, through all its intricate processes, the making 
of a bronze casting from the plaster model, provided 
by the artist sculptor, to the completion of the statue, 
and although the art has really only an indirect con 
| nection with practical engineering, we found it so 

fascinating a branch of the moulder’s craftsmanship 
that we give below a description of the broad principles 
| involved. It was not, of course, possible to follow one 
| single statue through all the processes in the space 
of one evening, as it may take weeks from the time 
that work is started on a model until the finished 
bronze is ready, but there were ample examples going 
through the works of the Morris Art Foundry in 
Dorset-road, Clapham-road, to demonstrate the 
various phases of the process. 

The first step in the process is to reproduce the 
clay model produced by the sculptor in plaster, so 
that it may be handled in the foundry without being 
distorted. For this purpose a plaster mould is made of 
the clay model. This mould will, when set, pull off 
in sections from the clay—of course, destroying 
the clay model in the process. Then the mould is 
filled with plaster, and when this is set the mould is 
chipped away, leaving the plaster reproduction of 
the clay model. Whilst chipping away, the plasterer 
knows when he is nearing the model, because he has 
taken care to use as a danger signal coloured plaster 
near the surface of the mould. This plaster repro- 
duction generally receives finishing touches by the 
sculptor, who then selects his founder and entrusts 
his creation to him. 

There are two processes of foundry work, namely, 
the sand process and the wax process, otherwise 
called cire perdu or cire perduta. 


| 
| 








CASTING IN SAND. 


The plaster model is laid back downwards on a 
bed of sand in a moulding box, leaving the upper half 
exposed. The under-cut portions of the exposed 
half are then filled in with sand, a small handful at 
a time, and rammed hard. The fillings for these 
parts are made in separate sections, so shaped as to 
permit of their being removed piece by piece, all 
being carefully marked and keyed. It is this moulding 
of the recesses of the model which calls for the skill 
and ingenuity of the moulder, as not infrequently a 
cavity may be larger than its entrance, yet it has to 
be completely filled in such a manner that the sections 
of sand can be withdrawn and put together again. 
These loose pieces have to be handled several times 
in the subsequent processes, and consequently must 
be’ very firm in texture. With the loose pieces in 
position, the upper half is completely covered with a 
layer of sand, rammed hard, about 2in. in thickness. 
Lifting irons, which will be required at a later stage 
for removing the sections of sand from the model, 
are built into the sand. A square iron moulding bex 
is then constructed all round the upper half of the 
model, now covered in sand, and is filled up with 
plaster of Paris. The complete box, top half and 
bottom half, is then turned upside down by the aid 
of a travelling crane, and the sand which was used as 
a bedding is removed, thus exposing the under half 
of the model. The whole process is then repeated, 
care being taken to leave a join between the two halves 
of the sand so that the mould may be separated. It 
is now necessary to remove the plaster model from 
the mould. This delicate process is carried out as 
follows :-— 


The upper half of the moulding box, with its plaster 
of Paris packing and its sections of sand moulds, is 
lifted off, thus exposing half the model, with the 
exceptign of the under-cut portions, which, of course, 
still remain in place on the model. They are now 
removed, and are carefully placed back in their 
respective positions in the half of the mould which 
has been removed. The model with the other half 
of the mould is then again turned upside down and 





shown in Fig. 54. These dial thermometers are now 


laid upon a bed of sand. This half is then lifted off 
I 
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and the under-cut sections are removed and fitted 
together as in the first half. The plaster model is now 
free from the sand mould. It is impossible to convey 
to the reader the difficulties involved and the patience 
and skill required in making this complete sand mould, 
but further difficulties of undiminished measure are 
still met with in the construction and fitting of the 
core, which must now be described. 

An armature of twisted and interwoven iron rods 
is constructed and rigidly suspended inside one half 
of the mould. It forms a skeleton, which is surrounded 
with sand, pressed hard, and fills the bottom half of 
the sand mould, the surface of which has been treated 
to prevent the sand of the core adhering to it. The 
upper half of the core is then made in the same 
manner, sO that the whole core is a replica of the plaster 
model, and fits closely to the mould. The mould 
is again halved and removed, and, piece by piece, 
the under-cut sections of sand moulds are taken 
out and replaced in their respective positions in the 
moulding box, thus leaving the core exposed. In 
this connection, it is noteworthy that the moulder 
does not use chaplets, like an engineering moulder, 
to support slender parts of the core, but relies on 
the rigidity of the armature to keep it in place. The 
use of chaplets might spoil the sculptor’s outlines, 
and only a small number of substantial rods are 
brought out from the core, through the casting, at 
inconspicuous places. One or two pipes are also 
built into the core, flush with its surface, for the inser- 
tion of lifting irons. The pipes are, of course, plugged 
up before casting. At this stage, the core is a sub- 
stantial structure which can be handled, within 
reason, without fear of damage. 

The moulder now carefully pares the core away, 
reducing it jin. all over, so that it becomes jin. smaller 
all round than the mould. This jin. space represents 
the thickness of the metal of the finished casting. 
During this process a number of channels are made in 
the sand of the core, and are all brought to one 
common centre. It is through these channels that 
the molten metal will flow to all parts of the mould. 
Other channels are also constructed, with exits through 
the iron box to ensure the escape of the gases which 
will be generated by the molten metal. The con- 
struction of these channels is in itself a very im- 
portant operation, as unless they are effective an 
explosion may take place and destroy the whole of 
the moulder’s work. 

The core and the sections of mould are now put into 
a large drying muffle and baked until all moisture is 
evaporated. This process usually takes from eight 
to ten days, during which time the temperature has 
constantly to be watched. When completely dry, 
the sections of moulds are carefully fitted together, 
with the core suspended inside upon its iron supports, 
care being taken to preserve the jin. space between 
core and mould. 

The iron box for containing the mould is of sectional 
construction carefully bolted together. It is arranged 
in-a pit in the foundry floor and clamped down 
securely. A hopper with a bottom, in the centre of 
which there is a tapered hole, is then arranged over 
the central gate, to which all the main feeding channels 
are brought. The hole is temporarily plugged, and a 
fire is built in the hopper to warm it, so that it shall 
not chill the metal poured into it. The hopper is, 
of course, used to provide a supply of metal under a 
considerable head, which will flow very rapidly into 
the mould and fill all its interstices. It cannot, 
however, always be made large enough to-hold all the 
metal required for the casting, and the procedure is 
generally to fill it, withdraw the plug and continue 
pouring from one or more ladles as the level falls. 
The whole operation of pouring takes only a few 
seconds—in the case of the cast we witnessed, it was 
less than three seconds between the time when the 
plug was withdrawn and when the metal rose to the 
surface again through the vent passages. The weight 
of that cast was about 5ecwt. The celerity with which 
the mould is filled is a most important matter, as the 
great mass of sand and plaster has a strong chilling 
effect on the thin film of metal, and all parts of the 
mould must be filled simultaneously or the 
will not be continuous. The extent of this chilling effect 
may be gauged from the fact that the mould probably 
weighs some twenty times as much as the casting. 

This rapid cooling of the metal has another effect 
which has to be guarded against. Almost immediately 
it is poured the metal begins to contract, but it is 
held firmly by the mould, and some parts of the casting 
might tear apart if they were not liberated at once. 
To meet this trouble men jump down into the pit, 
even before the crane takes away the ladle, hurriedly 
unbolt the sections of the box and hack away large 
masses of the sand where contraction is likely to 
cause damage. The casting is not, of course, bared, 
but the mould is reduced sufficiently to allow the 
casting to shrink. The casting is left for one or two 
days before it is finally stripped. 

The temperature of the metal is a-great factor, as, 
if it be too hot, it will cut into and ruin the mould, 
whereas if it be not hot enough it will chill before it 
takes the exact impression of the mould. The reason 
why many a bronze casting is tame and lacking in 
detail is that the metal was not hot enough, or, if it 
lacks a good surface, because the metal was too hot. 
A good foundryman judges the temperature of his 
metal from long experience and guards his knowledge 
as @ secret. 





The bronze has now to be cleaned and the runners 
carefully removed, great pains being taken not to 
disturb any of the sculptor’s modelling or injure the 
surface. Dry cleaning by sand blasting is the method 
adopted as being the safest in many respects. The 
core irons are removed from the inside of the cast, 
which is often a difficult matter, as they extend into 
the folds of the drapery and are thus of tortuous 
shapes. 

A large figure or group is seldom cast in one piece. 
The usual practice is to cut the model where necessary. 
In parenthesis it may be mentioned that experience 
in determining where to cut the model is of extreme 
value, and sculptors are well advised to consult the 
foundry when considering this question. ‘“‘ Roman,” 
or spigot, joints are made in the model where it has 
been cut, and when they are being designed great care 
is necessary to ensure that when the pieces are joined 
together the exact poise of the original model is 
preserved. The joints are drawn together by means 
of tapering pins, which are riveted over and the joint 
itself caulked. This work is so skilfully done that it 
should be impossible to discover where the joint has 
been made when the statue is complete, and we failed 
to detect the joints in several statues, even when told 
of their approximate positions. 

Before the statue leaves the foundry it is subjected 
to another jealously guarded secret craft, which is 
the production of the patina. Patinas vary from a 
bright natural bronze colour to greens, blues, blue 
greens, and chocolate colours verging upon black. 
The sculptor determines the patina according to the 
character of the subject or the nature of its final home. 
A patina is not a paint or an applied coating, but is, 
or should be, produced by a treatment of the metal, 
which chemically changes the actual composition of 
the surface. The production of a patina can only be 
successful if not hurried. The process is not complete 
when the bronze leaves the foundry, as a good patina 
grows, the craftsman merely starting it in the desired 
direction. A craftsman will often like to visit, six 
or twelve months after it has left the foundry, the 
statue he has treated, in order to ascertain the result 
of his skill. Of course, the finest colours are obtained 
by the effluxion of time and by the action of the 
atmosphere, but conditions usually call for the 
quicker method of the craftsman. 

So far we have described the making of the statue 
from the artist’s model to the application of the 
patina upon the bronze, but by the sand process only. 
It now remains to deal with the other or cire perdu 
process. 

Cire Perpu. 

The wax process or lost wax process, as its French 
and Italian names of cire perdu and cire perduta 
imply, is an entirely different method of moulding. 
It is preferred by some sculptors because it is a process 
by which they can put their finishing touches and 
individuality in the wax model rather than in the 
clay, or in fact they have an opportunity of working 
in both, as when the clay is reproduced in the wax 
they have a second chance of altering the expression 
of an eye, the turn of a lip, or the distention of a 
nostril. The method is as follows :— 


The plaster reproduction of the clay model is 
handed to the founder as in the sand process. Here, 
however, the founder, instead of making the mould of 
sand, makes it of gelatine. This gelatine mould is 
extraordinary, inasmuch as it need not be made in 
many sections to enable it to be removed from the 
model because of the undercut portions; it is, in 
fact, only necessary to make it in halves. The gelatine 
is of such a nature that it can be distorted to enable 
it to leave the model and will absolutely regain its 
shape and faithfully preserve the features of the 
model in all its tiny detail. Briefly, a gelatine mould 
is obtained as follows :— 

The model is coated with a layer of clay varying 
in thickness from }in. to l}in., which fills up all the 
crevices and leaves a comparatively simple outline. 
A plaster casing is made around the clay, but in halves, 
keys being formed at the joint to ensure the halves 
accurately registering when removed and replaced. 
The top half of the plaster case is removed, the clay 
stripped off the top half of the model and the plaster 
case replaced. Molten gelatine is then poured in 
through a hole in the case made for the purpose, and 
fills the space between the model and the case. The 
temperature of the gelatine is a matter of extreme 
importance if a good result is to be obtained. The 
case is then turned over and the operation repeated 
to the other side. We now have the original model 
embedded centrally in the jelly in its plaster case. 
The case is now again taken off and each half of the 
jelly is pulled off the model and replaced in its 
respective half of the plaster case. A core of wet 
brick and plaster is now made a little smaller than the 
mould and is suspended by iron supports in the gela- 
tine mould, leaving a space between it and the jelly 
which represents the thickness of the ultimate bronze. 
Melted beeswax is now poured in, filling the space 
between the core and jelly. The plaster.and gelatine 
halves are again removed, revealing a wax replica of 
the sculptor’s model with a sand core. From this the 
runners are removed and the model is handed to the 
sculptor, who adds what modelling he thinks necessary. 

The founder again takes charge of the wax model 
and applies several coatings of specially prepared 
sand in liquid form by means of a brush. These 





coats, technically known as an appliqué, are cach 
allowed to dry before another is added. They are 
applied with such care as to ensure that every hair 
mark of the wax model is filled with sand, otherwise 
an accurate replica of the bronze would not be 
obtained. A body of sand surrounded by a thicknoss 
of plaster is now formed all round the model and its 
appliqué. This surround has to be of sufficient strenyth 
to withstand the pressure of molten metal when it is 
poured. During these processes wax runners have 
been joined up to the wax model and connected w it}; 
an exit through the case. The whole thing is now 
placed in a specially constructed muffle and subjected 
to a graduated heat, which is eventually of such a 
temperature as to cause the whole of the wax to run 
out, thus leaving a space between the core and thie 
sand mould which will be eventually filled with molten 
metal. The mould is now carefully watched unti! it 
is of the correct temperature—that is, when it is 
glowing hot. It is then allowed to cool in order to 
receive the molten bronze, which is poured in as in 
the sand process. It will be noticed that in this pro 
cess the wax mould is “ lost,” so that in this, as in 
the sand process, should more than one bronze cast ing 
be required the whole of the work must be begun again 
with all its attendant risks. 

Every craftsman in the Morris Art Bronze Founiry 
is most highly skilled, and the layman has very Litt le 
conception of the infinite care required from tlie 
beginning to the end of the production of a piece of 
statuary. The piece moulders and core makers of t |i» 
sand process need to possess a degree of intelligence 
patience and skill which is necessary in few othwr 
crafts, whilst, in the wax process, the fact that tho 
model is hidden from view during most of the tinny 
and that the result cannot be known until the mould 
is broken up engenders an anxiety which is particu 
larly trying to the wax moulder, whose heart is in his 
work. A slight fault in the nature of the wax, tho 
gelatine or the appliqué, an error of judgment as to t lw 
temperature of the metal or the quantity poured, wil! 
render the whole of the work abortive, and, what is 
more important, a valuable model, perhaps the hap) 
inspiration of an artist that could not be repeate:|, 
might be ruined. It is easily understood, therefore, 
that a sculptor must have implicit confidence in his 
founder before trusting his model to his care. He con 
stantly visits the foundry to watch the progress of 
the work, to apply finishing touches to the wax 
model before it is buried in its mould, and to decide 
upon the colour of the patina. The sculptor is there 
fore in close touch with the actual craftsman, who 
necessarily assimilates the sculptor’s enthusiasm for 
his work and becomes himself artist as well as crafts 
man—é consummation devoutly to be desired in this 
mercenary age. When a large mould, the result of 
perhaps three months’ work, is poured and the mould 
broken open, every man and boy in the foundry 
is intensely interested, and should the result be known 
to be unsatisfactory, disappointment is felt by 
everyone. 

The decision as to which of the two processes to 
adopt is one that depends upon the nature of the 
model, and the foundry must be equipped for both 
processes. Generally the head, hands, &c., of a 
colossal statue are cast by the wax method and the 
remainder by piece moulding in sand, but that plan 
is not always followed. 








Institution of Naval Architects. 
No. IV.* 


Tue first paper on the agenda at the morning 
session on April llth was that by Engineer-Com 
mander R. Beeman, “ Further Experimental Work on 
Diesel Engines,” which we begin 'to reprint on page 487. 

Engineer Rear-Admiral Sir Robert Dixon said 
that the first part of the paper represented the view 
of the engineering department of which he was the 
head, and the second part was a record of some of 
the results of the experimental and research work 
carried out at the Admiralty Engineering Laboratory. 
which it was permissible to publish and which 't 
was would be of interest to marine Die~! 
engine bui . He desired to say a few words » 
to the reasons which necessitated the A.E.L. being 
instituted.f With the steam prime mover tlic 
problems of the Navy and the mercantile marine 
were very similar, and the Admiralty was able tv 
utilise the experience of practically all the engineering 
firms of the country. The introduction of the 
Diesel engine had brought about a change. [n 
that field the requirements of the Navy and the 
mercantile marine were essentially different, and 
during the late war, when it was realised that this 
country was falling behind others in regard to high- 
powered fast-running light oil engines, the necessity) 
for research work became very apparent. For that 
reason the A.E.L. was started in 1917, being situated 
first at South Kensington and latterly at West 
Drayton. His predecessor, Sir George Goodwin, 
made a very happy choice in selecting Engineer- 
Commander, now Professor, Hawkes, as the first 
Superintendent, and it was largely due to his vision, 


* No. ILL. appeared April 25th. 
¢ For an illustrated account of the Laboratory, 
ENGINEER, May LIth, 1923. 
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ability and energy that so much had been accom- 
plished. - ~ 
later Superintendent, Kngineer-Commander Knott, 
and the present Superintendent, Engineer-Commander 
Tostevin. The results of the research work at the 
A.E.L. had so far come up to expectations, and he 
had no hesitation in saying that as regarded the 
development of the Diesel high-speed high-powered 
oil engine the British Admiralty was not behind 
other countries. 

Mr. H. A. Ruck-Keene saidthat the paper, dealing as 
it did with experimental work carried out by the 
Admiralty on Diesel engines, was of much interest, 
and the Institution was indebted to the Admiralty 
for allowing the details of these experiments to be 
made publie. So far as the mercantile marine was 
concerned, there had been a great increase in the 
number of motor vessels built in Great Britain and 
Ireland and abroad during the past few years. It 
might be of interest to state that during last year 
Lloyd’s Register approved plans of 126 vessels 
over 300ft. in length to be built in the United King- 
dom, and that of these 26 per cent. were to be fitted 
with Diesel engines. That was due largely to the 
fact that from the experience gained during the 
last thirteen years, manufacturers were able to make 
Diesel engines having a far greater reliability and 
durability than was the case in the early stages. 
Several big shipowning companies had for some years 
past had all their vessels fitted with Diesel engines 
with satisfactory results, and other 
were now converting their fleets from steam to Diesel - 
engined vessels. In 1914, when Lloyd’s Register 
of Shipping issued its first rules for the survey of 
Diexel engines, it required an annual survey of these 


engines ; but owing to past experience it had recently 


modified this requirement, and the new rules required | 


that a complete periodical survey of these engines 
should be held, as for steam engines, at four, eight 
and twelve years from the date of building, but that 
a modified survey of these engines should be held 
at an interval of about two years between the com- 
plete periodical surveys. At the present time almost 
every type of Diesel engine was being built in this 
country. 


time being built engines of 6750 and 9000 brake 
horse-power per shaft. 

Mr. James Richardson said that heat stresses were 
a most important factor in marie internal combustion 
engines. Those stresses varied with the quantity 
of heat units which passed through the walls of the 
combustion chamber, and the basis of compression 
which he adopted was the quantity of fuel burnt 
in pounds per hour per square inch of combustion 


area. “That basis was not. of course, absolutely 


accurate, but it was a convenient and useful method. | 


Extraordinary undoubtedly being 
made with the Diesel engine. During the fifteen 
vears that it had been in existence as a practical 
prime mover, the cylinder diameter had been doubled, 
but the output per cylinder had increased nineteen 
times, having risen from 60 brake horse-power to 
1000 brake horse-power. That improvement had 
been achieved partly on the mechanical side, partly 
by metallurgical means, and partly by improved 
design. The result given in the paper would give 
encouragement to those working at the various 
problems which had still to be solved. 

Mr. L. J. Le Mesurier expressed the belief that 
for naval requirements it should be possible to devise 
means at least for using Diesel engines to save fuel 
when cruising, reverting to steam when higher 
powers were demanded. A proposal of that kind 
was put forward by Messrs. Thornycroft several 
years ago, and, but for the war intervening, would 
probably have been carried out. A Diesel engine 
utilised in that way would have the further advantage 
of enabling the ship to get under way at a moment's | 
notice. In discussing the particular requirements 
of a design for naval purposes, Commander Beeman 
remarked that for the same mean pressure the two- 
stroke engine was more severely heat-stressed than 
the four-stroke type; that statement called for 
further information. Assuming the comparison 
referred to two engines of the same power, the two- 
stroke engine would have a cylinder much smaller 
in diameter than the four-stroke engine, and, owing 
to the absence of valves, could be provided with 
& sunpler form of cover. Seeing that the excellent 
results obtained in the experimerital ** Digit” engine 
were only marred by the failure of the original 
cylinder cover, it would appear that it was the critical 
part of the design, and that the heat stresses could 
therefore be more evenly dealt with in an engine of 
the two-stroke type. Extensive tests had recently 
been carried out in order to determine the tempera- 
tures in various parts of the combustion chamber 
of the Sulzer two-stroke engine. This investigation | 
was not yet absolutely complete, but it had already 
revealed valuable information on the subject of 
those stresses, and had been reassuring in regard 
to the ability of the designer to deal with stresses 
ot that character. The engine on which the mvestiga- 
tions were made was a four-cylinder two-cycle 
Inarine type having cylinders 23}in. in diameter, 
and developing a normal output of 1350 brake 
horse-power at 100 revolutions per minute. Thermo- 
couples were placed at about thirty different points 
&t the inner and outer surfaces of the cylinder liner, | 


progress Vas 








His efforts had been ably seconded by the | 


shipowners 


With regard to the power of Diesel engines | 
for the mercantile marine, there were at the present | 
, although giving certain advantages, was not a neces- 


| decrease in some other of the features that made 
|up the design ; 


eight cylinders. 


| 

| piston and cover. The highest mean temperature 
recorded was only 630 deg. Fah. It occurred at 
the top of the cylinder liner when the engine was 
developing full power. The maximum temperatures 
|in the cylinder cover and piston were 570 deg. Fah. 
A large number of tests were also made in order to 
investigate cyclic variations of temperatures, and they 
|showed the maximum variation at the inner wall 
|to be from 25 deg. to 35 deg. Fah. With regard 
| to the development of high mean pressures, it was 
| @ remarkable achievement to obtain such good results 
with the four-stroke Digit engine.* The duration 
of the trials had not been mentioned, and it would 
| be interesting to know whether such an engine could 
be run for long periods under the conditions obtaining. 
A possible source of trouble might arise from a gradual 
gumming up and eventual sticking of the upper 
piston rings, and also from over-heating of the exhaust 
valves, causing leakages and loss of compression. 
Assuming, however, that the power stated, 443 
indicated horse-power—-corresponding, presumably, 
to about 332 brake horse-power—could be regarded 
as suitable for continuous service, the results were 
clearly considerably better than those obtained 
with the German four-cycle submarine engines. 
A series of tests was carried out many years ago, 
also on a Sulzer two-cycle engine, with the object 
of increasing the mean pressure. It appeared that 
|the Sulzer engine was capable of developing con- 
siderably more power for a given cylinder diameter, 
even although it was operated at more moderate 
}mean pressure and piston speed than the Digit 
engine. Due account must, however, be taken of 
|the fact that those engines required electrically 
driven blowers, which would weigh about 4 tons 
for two engines of the eight-cylinder type. The 
results of the experiments carried out with aluminium 
pistons were exceedingly interesting, although it 
could not be assumed that they would have the same 
importance in relation to heavy oil engines as they 
had in the case of comparatively small light and high- 
speed petrol engines. He observed that the piston 
speeds obtained with the experimental engines at 
the Admiralty laboratory were no greater than those 
obtained with the German four-cycle submarine 
engines, so that presumably the use of aluminium, 





sity until much higher speeds were demanded. 

Mr. C. 8. Lillicrap weleomed the work which was 
being done at the Admiralty Engineering Laboratory. 
It was the question of obtaining the high powers 
required for modern warships which exercised the 
mind of the naval constructor. It was stated by 
the author that “‘to a considerable extent, the! 
requirements to be fulfilled on service by mercantile 
and naval vessels run on parallel lines.” That, of 
but at the same time it must be 
remembered that there was an essential difference 
between the two in the method of handling. In 
the case of mercantile vessels on long voyages, 
the engines, when once started, worked more or 
less continuously for a considerable time. Naval 
vessels, on the other hand, generally worked in 
company, and tactical requirements required frequent 
changes of speed, stopping, starting, &e. Experience 
had shown that for such conditions Diesel engine 
installations much inferior to steam 
engines. It was a question of flexibility of control ; 
to obtain which and also to get acceptable revolutions 
at the propeller the Diesel-electric combination 
had been adopted. It had been generally satis- 
factory, but it involved increase of weight for 
generators, motors, &c., which militated against its 
adoption in large warships. The author had con- 
sidered in some detail the question of comparative 
weights of Diesel installations and steam turbine 
sets. As far as high-powered warships were con- 
cerned, a new factor of great importance had been 
introduced by the Washington Naval Treaty. It 
would be remembered that that treaty fixed the 
standard displacement of warships, that standard 
displacement being defined as the “ total displace- 
ment of the ship equipped in all respects ready 
for sea and war but excluding fuel and reserve 
feed water.” From that point of view the com- 
parison of weight basis, given in Table I. of the 
paper, was altogether inadmissible, the increase 
in deadweight of machinery necessitating some 


course, Was true ; 


were very 


which practically meant a decrease 
in armament or in power, and consequently in speed 
or in protection. It was very unlikely that such 
a sacrifice would be accepted. The question of space 
was also one of first importance. The naval architect 
looked askance at the space required for Diesel 
installations at present in being. He, the speaker, 
had in mind the case of a vessel in which the space 
required for a 6000 brake horse-power Diesel in- 
stallation was practically one-half the space required 
for engines and boilers of a 40,000 shaft horse-power 
steam turbine set. It required little imagination 
to realise that an arrangement on similar lines for 
high powers meant spaces which became ludicrous. 
The solution of the problem was an increase in the 
power per cylinder. Reference was made in the 
paper to an engine of 10,000 brake horse-power on 
That engine, if satisfactory, would 


mark a big step forward. Another factor which 


militated against Diesel engines in warships was 
the relatively high position of the centre of?@gravity 
of the installation. There was also the question 
of the enormous weight of. bearers as compared with 
those of steam turbine sets. In the vessel referred 
to the weight of Diesel engine bearers was of the 
order of 70 tons, as compared with 40 tons for engines 
and boilers of a 40,000 shaft horse-power steam 
turbine set. ‘The author had referred to the question 
of vibration. The importance of that matter was 
realised now more than in the past, and with the 
ever increasing efficiency of gunnery, and the use 
of instruments, it was becoming of increasing import- 
ance that unnecessary vibration should be elimi- 
nated. Reciprocating engines were notorious offen- 
ders.in that respect. The use of aluminium alloys 
for pistons and their satisfactory performance had 
been noted with interest. The extension of the 
use of light alloys in engineering practice opened a 
wide field for investigation. It was gratifying to 
note that investigations had been carried out using 
ordinary oil fuel with Diesel engines. The possi- 
bility of using that fuel would be a very important 
factor in the future use of such engines in warships. 
It was, however, difficult to see how on the lines 
of development now being followed it would ever be 
possible to use Diesel engines for propulsion purposes 
in high-powered surface warships. 

Engineer-Commander Beeman, in concluding the 
discussion, said he did not think the high pressures 
to which reference was made could be worked to 
regularly. With regard to the Washington Treaty, 
was it not a little artificial and was it likely to 
endure ? Would those restrictions on warship design 
and construction exist in ten years’ time ? 

A paper on the “ Vibration of Ships ”’ was read by 
Mr. H. W. Nicholls. Professor A. N. Kriloff, Professor 
Haigh and Mr. A. P. Cole took part in the discussion. 

Mr. G. Vedeler then presented a paper entitled, 
* The Torsion of Ships.” 

In the discussion, Mr. E. V. Telfer remarked that 
the only previous treatment of the torsion of ships 
which had come to his notice was that of Stieghorst, 
published in Schiffbau some five years ago. Without 
presuming to compare the mathematics of the 
author’s and Stieghorst’s treatment, he would point 
out that in their diagnosis of margin plate trouble 
they were not in agreement. Stieghorst attributed 
that trouble to the fact that the double bottom was a 
closed rectangular ring, and once even the slightest 
torque was imposed upon it, owing to the stresses 
being infinite at the corners, failure was inevitable. 
In view of that, Stieghorst went so far as to recom- 
mend the abolition of the double bottom. He would 


| like to have Mr. Vedeler’s opinion upon that aspect of 


Stieghorst’s work. He questioned whether the 
expression which Mr. Vedeler recommended for the 
torque and twist of ring-shaped beams could really be 
applied to a ship ring in which riveted connections 
were so predominant a feature. Finally, he asked 
whether the soap-bubble analogy method, of shear 
stress analysis, first suggested by Prandtl and used 
so effectively during the war by Messrs. Griffiths and 
Taylor in connection with air screw blades, could not 
profitably be used to derive some idea of the shear- 
stress distribution in a multi-deck ship. 

Mr. Vedeler, in reply, said he did not agree as to the 
effect of riveting. With regard to the soap-bubble 
method, he did not think it was applicable in that 
case, and considered that reliance must be placed on 
materials more nearly resembling the structure of a 
ship. 

Four papers were included in the agenda for the 
final session on the meeting. 

The first of these was that by Mr. J. L. Kent on 
“The Effect of Wind and Waves on the Propulsion of 
Ships,” of which we give an abstract. 


THE EFFECT OF WIND AND WAVES ON THE PROPUL.- 
SION OF SHIPS. 
By J. L. Kent, Member 


This paper gives an account of the effect of weather, K&., on 
the speed and behaviour of four ships from data obtained by 
observations made during four ocean voyages, as follows : 
On a passenger steamer, the Canadian Pacific steamship Mont- 
calm, to and from St. John, N.B., Canada, and Liverpool ; 
on an express cargd steamer, the Furness-Withy Company's 
steamship London Mariner, from London to Queenstown ; and 
on two oil tank eteamers, the Eagle Oil Transport Company's 
San Gerardo, from Tilbury to Tampico, Mexico, and San Tirso, 
between Tampico and Rotterdam. The first section contains 
@ general description of the observations taken and the manner 
in which they were obtained, and describes the wind and waves 
encountered, tracing the effect of the former on the latter. 
Further, an analysis of the part played by the weather in reduc- 
ing the ship's speed at various stages of the voyage is given, with 
an account of the pitching and seaworthiness of the ships under 
various weather conditions. The effect of wind, &c., on the 
steering of ships is described, and the paper concludes with a 
summary of the principal factors causing loss of ship speed at 
sea. These we give, as follows :— 


Paciran Causes Propuctne Loss or Srexp in Suirs At Sea 


Any ship at sea meeting bad weather, expericnces a reduction 
in speed for the same expenditure of power. This reduction mm 
speed is due to four principal causes :—Increased resistance due 
to ocean waves ; increased wind resistance on the ship's upper 
works; decrease in propeller thrust due to loss in propeller 
efficiency ; increased resistance due to use of rudder. 

Ocean Waves Resistance.—The extent to which the ship's 
resistance will be increased by the ocean waves it meets, depends 
principally upon the height of the waves and the period of 
encounter. Increased wave height almost invariably produces 
increased resistance if the ship is meeting the waves. In addition, 
if the ship’s natural pitching period does not differ much from 
the period of encounter, large pitching angles occur, with in- 
creased ship resistance due to “slamming,” and taking seas 





* See Turk ENGINEER, May 1 Ith, 1923, for description. 


inboard, &c. If the ship is steaming through a following sea, 
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the vessel’s resistance will be lessened, the ship absorbing some 
of the wave energy, which will assist her progress, always pro- 
vided the period of encounter between wave and ship and the 
wave direction relative to ship is such that minimum pitching 
and rolling result, 

Wind Resistance.--The wind resistance on the ship's upper 
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From Observations made during Voyage in March, 1922. 

S.H.P. 

== 0.48. 

Displacement 

Curves are drawn for ship with displacement of 20,120 tons 
and 9660 shaft horse-power. 

8.H.P. is the power measured by the torsiometer at the after 
side of the engine. 

D.H.P. is the power delivered to the propellers by the shafts 
at their after ends. 

T.H.P. is the power calculated from the thrust of the screws. 

E.H.P. is the power calculated from the form resistance, 
including shaft bossings and other appendages, and is derived 
from model experiment, 


ANALYSIS OF POWER LOSSES ON SS. MONTCALM 


Approximate 


works will increase the ship's resistance roughly in proportion 
to the square of the increase in the apparent fore and aft wind 
speed ; and the ship’s resistance will be lessened by this amount 
if the wind is a following one. 

Decrease in Propeller Efficiency.—The way in which the reduc- 
tion in speed due to the weather usually produces a loss in pro- 
peller efficiency has already been described. This loss in pro- 
peller efficiency means increased waste of shaft horse-power, and 
consequently loss in thrust horse-power. 

Rudder Resistance.The increase in ship resistance caused 


12.9knots ; aloss of 2.5knotse. Shaft friction has been assumed 
to absorb 5 per cent. of the total shaft horse-power. The power 
dissipated by the propellers has been estimated by using the 
a efficiencies obtained from Froude’s data, and that lost 
»y the rudder has been calculated from the model experiment 
data, The effective horse-power was obtained by model experi- 
ment in smooth water, and the difference between the shaft 
horse-power observed and the sum of the powers absorbed in 
shaft friction, propeller, rudder and effective horse-power 
may be taken as the loss in power due to wind and waves. A 
similar analysis was made for the San Gerardo for a 6.5L. 
= 0.17 approximately. 


From the results it appears that the loss of power due to wind 
and waves increased from 12 per cent. to approximately 26 per 
cent. of the total power on the ss. Montcalm, and from 2 to 31 per 
cent. in the San Gerardo. In order to obtain higher efficiency 
with the propeller at the greater slips inevitable in rough weather, 
it appears to be advisable to use smaller pitch propellers than 
are necessary to get the greatest efficiency under steam trial 
conditions. Care should be taken, however, to see that the 
reduced pitch does not cause the slip to fall too low in smooth 
water and fine weather, because of the very large drop in pro- 
peller efficiency which occurs at very low slips. It is out to 
investigate by model experiment the effect on propeller efficiency 
of the pitching motion of the ship, which has been ignored in 
this paper. As regards rudder resistance and its effect on the 
propeller, in the absence of experiment data on tho effect of 
wind, both on the resistance and turning moment exerted on 
deck structures, it can only be suggested that central deck erec- 
tions produce the smallest need for rudder in high winds, Wave 
and form resistance can be determined by model experiment, 
and it is hoped that the model experiments at present in progress 
on the effect of ocean wave resistance on the fullness of form in 
ships will throw more light on this subject, 


Sir John Biles said that his experience was that 
attempts to get records of the form of the sea were 
almost hopeless, and credit was due to Mr. Kent for 
his patience and perseverance in obtaining the records 
they had to-day. Pitching observations were fairly 
easy to record. He had come across cases of pitching 
where the synchronisms between the period of the 
ship and of the wave were so different that he had 
seen green seas going over the bow of the ship in 
what looked almost like a dead calm. The average 
increase of power necessary, worked out over a 
voyage, would be very useful to ship designers, who 
wanted to know the increase of power necessary to 
obtain a good speed. As a rough measure, it was not 
uncommon to assume that 25 per cent. had to be 
added for the power in rough water, over the power 
for smooth water. For North Atlantic voyages he had 
heard it placed as high as a 30 per cent. increase. He 
had noticed that the average speed of a ship on the 
North Atlantic was about 1 knot less than the best 
speed she could attain in smooth water. 

Mr. John Anderson thought the task of finding the 
minimum horse-power to maintain a fixed service 
speed at sea was a particularly difficult one, and in 
spite of all the work Mr. Kent had put into the paper, 
he was just a little afraid it had not yielded the in- 
formation for which he had been searching. In records 
of the kind given tremendous fluctuations existed, and 
he thought it was necessary to take at least six months’ 
working or @ year’s working to get anything really 
reliable. Some four years ago the problem of the 
stowage of cargo, and its effect on the speed of a ship 
in heavy weather conditions, had been investigated, 
and Mr. Kent read then an interesting paper on the 
subject. Members might remember that his (the 
speaker's) own firm had tried some rather exhaustive 
experiments in the stowage of cargo amidships, with 
a view to reducing pitching in a heavy sea. The 
results of those experiments seemed to yield no useful 
data whatever. He thought that the increased power 
necessary to maintain speed in rough weather on the 
North Atlantic averaged about 40 per cent. He hoped 
Mr. Kent would continue his investigations, and would 
give them some stress and strain data, which would be 
of great value to shipbuilders. As to rudder influence, 
he understood that the Sperry gyro compass seemed 
to make a great difference as to steadiness on the 
course, and hence led to a diminution of the loss of 
power to the rudder. 

Mr. G. S. Baker said that model work was being 
pursued on two separate lines, both under Mr. Kent's 





> 
Taste TI. Analysis of Power Losses for ss. Montcalm, when 8.H.P. 0.48 approri mately. 
Absorption of power in constant notation. 
Ohserva- S.A.P. x 427.1 - — — - —————— ~ _ 
tion S.HLP. Speed, A’? x Vv: 2 
number, 4 knots. Total Ce. Shaft Wind and Ship form 
friction. Propeller. Rudder. waves. F.H.P. « 42761 
4**? x V8. 
be ). 485 15.38 1.548 0.077 0.481 0.036 0.761 
19 ©. 481 15.3 1.575 0.075 0.483 0.020 0.760 
30 0.472 15.21 1.550 0.078 0.477 0.016 0.760 
44 0.479 15.19 1.572 0.076 0.510 0.012 0.760 
34 0.479 15.10 1.610 0.080 0.499 0.020 0.759 
29 0. 482 15.0 1.655 0.080 0.497 0.040 0.759 
24 0.471 14.9! 1. 660 0.082 0.520 0.032 0.758 
25 O.475 14.88 1.600 0.083 0.534 0.040 0.758 
23 0,478 j 14.8 1.720 0.085 0.544 0.040 0.758 
28 0.478 14.76 1.730 0.085 0. 564 0.012 0.758 
22 0.484 14.75 1.770 0.088 0.757 
8 0.479 13.5 2.210 0.110 1.840 0.024 0.504 0.732 
7 0.483 12.9 2.560 0.128 1.011 0.040 0. 660 0.721 


by the rudder will be proportional to the amount of rudder angle 
used, and a further Nes in. thrust of the propeller will result 
from the use of the rudder. 

The percentage loss of the total available shaft horse-power 
for which each of these causes was responsible can be roughly 
rauged from the curves reproduced in Fig. 1 and the observa- 
tions shown in Table I., which gives the data obtained on the 

S.H.P. 

; = 0.48 
Displacement 
The speed of the ship varied from 15.4 to 


°s. Montealm on various dates, when the 


approximately, 





care. In a few years’ time the results obtained would 
enable naval architects to deal with the subject with 
some precision and certainty. The most valuable 
part of the paper was found in the tables. It might 
be that the curves were not absolutely correct, but 
they were believed to be roughly so, and showed clearly 
how loss of power came about, and how serious that 
loss became when the speed dropped to about half 





the normal, the propeller loss steadily increasing as 
speed decreased. One other phase of the subject 
connected the speed loss with the power per ton. 
How far the figures for percentage losses could be used 
generally was uncertain; they obviously varied 
with form, as shown by the comparison of the Mont- 
calm and San Gerardo results. Mr. Kent's next piece 
of work, however, would help to supply data for the 
solution of that part of the problem. 

Mr. Kent, in his reply, indicated an intention to 
develop strain research if possible. He believed 
that it was in pounding that the greatest strain and 
the greatest loss took place. Pounding on some 
Atlantic vessels was very severe, but he had to admit 
that up to the present he knew very little about it. 
In discussing the reasons for loss of speed in rough 
weather, the four captains he sailed with had all 
agreed on one point, which was that the easiest way 
to drive the ship was to meet the waves about three 
points on and not to drive with them. 

A group of three papers was then read, and formed 
the subject of a joint discussion. 

The papers were :—*‘* The Effect of Length on the 
Skin Friction of Flat Surfaces,” by Dr. T. E. Stanton 
and Miss D. Marshall ; “‘ Skin Friction Resistance and 
the Law of Comparison,’’ by Mr. A. Shigemitsu ; and 
“The Analysis of Ship Resistance,”’ by Mr. J. Tutin. 

This concluded the proceedings. 








Harwich-Zeebrugge Train Ferry. 


THE first commercial train ferry between England 
and the Continent is now in operation between Har- 
wich and Zeebrugge, on the basis of services every 
weekday in each direction. The opening ceremony 
was performed at Harwich by Prince George, who 
had an extremely warm reception both at that port 
and at Felixstowe, where luncheon was held after 
the opening ceremony. The business of transferring 
the wagons from the land railway lines to Transport 
No. 2 proceeded quite smoothly and in a minimum of 
time. The steamer sailed at once for Zeebrugge with 
a full load consisting of fifty-four wagons containing 
general goods, agricultural machinery and mails. 

There is, of course, nothing new in the ferry scheme 
with which the service has been inaugurated. It is 
a repetition of the war-time ferry, except that the 
terminal ports have been changed. Otherwise it is 
an adaptation of the Richborough-Calais-Dunkirk 
and Southampton- Dieppe ferries to peace -time require - 
ments. The choice of Harwich as the English ter- 
minus has been criticised in some quarters, but its 
selection by the Great Eastern Train Ferries, Limited, 
the company which has brought the ferry service 
into existence, is justified on the grounds of geo- 
graphical situation, sheltered position, and the 
existence of a deep-water channel close to the shore, 
making it possible for the service to be operated at 
all states of the tide. There is the additional advan- 
tage that the port of Harwich, while quite as con- 
veniently situated for the handling of traffic to and 
from the London area, is quite suitable for continental 
traffic with the Midlands and northern manufacturing 
districts of Great Britain. The selection of Zeebrugge 
as the continental terminus was dictated by similar 


considerations to those which decided the rival 
claims of Harwich and other English ports. Zee- 


brugge is the terminus on the North Sea border of 
the State Railway system of Belgium. On the 
English side an alternative terminus is available at 
Immingham Dock, where an emergency train ferry 
berth has been provided and has been used for the 
transport vid the old Calais war terminus of rolling 
stock built at Leeds for the International Sleeping 
Car Company. 


ARRANGEMENTS AT HARWICH. 


No features of special engineering interest have 
been associated with the preparation of the site for 
and the erection of the terminal works at Harwich. 
A certain amount of preliminary dredging was re- 
quired before putting in hand the construction and 
erection of the necessary works, for which and for 
other work Messrs. A. J. Barry and Partners have 
acted as consulting engineers. Mr. Barry has indeed 
been closely associated from the earliest days of the 
project with the scheme, and to his part in it special 
reference was made at the luncheon at Felixstowe. 

The position of the Harwich berth is to the west of 
the structure which, although it has been in existence 
for many years, is still known as the New Pier, and 
where the old Great Eastern Railway continental 
steamers were accommodated before the transfer to 
Parkeston Quay. In the case of a train ferry provision 
has, of course, to be made, not only for a sufficient 
depth of water to enable the steamers to berth 
at all states of the tide, but for the joining up of the 
land railway lines with those on the deck of the train 
ferry steamer at any water level. It was decided 
that no simpler or more effective method of dealing 
with tidal variations was available than that employed 
at the war ferry termini, and, as the material was for 
sale, the Southampton berth was purchased with the 
object of rebuilding it at Harwich. It will be recalled 
that the vessel on which the lifting bridge and other 
material purchased was loaded for transfer from 
Southampton to Harwich foundered off the latter 
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port, and although some of the material was salved, 
it was necessary to replace missing parts from the 
Richborough terminal. The delays arising from these 
causes led to the postponement of the opening of 
the ferry services from January until last week. 

In its completed form the Harwich berth consists 
of a double-arm jetty constructed on steel piles. The 
longer or western arm is just over 400ft. in length 
and the shorter is 110ft. long. The lifting bridge by 
which rail communication is established between 
the steamer and shore tracks measures 120ft. from 
bearing centres and is suspended from a pair of steel 
towers 42ft. high spaced at 36ft. 6in. between centres. 
The bridge carries two standard-gauge railway tracks 
set at llft. 6in. centres. It is hinged at the shore end 
to provide for a vertical movement, the extent of 
which depends on the state of the tide, but the design 
of the hinged joints allows a lateral movement of 
about 5deg. in either direction to meet the slight 
movement of the ferry steamer occupying the berth. 
The seaward end of the lifting bridge is supported 
by four steel wire ropes, which work over pulleys, 
the counterweights being suspended in the legs of 
the towers. Raising and lowering operations in 
connection with the bridge can in emergency be 
carried out by hand worked gear, but in practice 
an electric winding drum working through worm and 
spur gearing and operated by a 20 brake horse-power 
motor is employed. 

At Zeebrugge the terminus has been built in the 
inner port dock inside the entrance lock from the 
harbour to the canal system. No provision for tidal 
range has consequently been necessary, but the site 
of the berth is on a reclaimed area, and an embank- 
ment wall has had to be built, and from it the berth 
has been constructed. The rail connections to the 
berths have been put in at Harwich by the London 
and North-Eastern Railway, which also provided a 
rent-free site for the terminus, and at Zeebrugge by 
the Belgian State Railway Administration. The cost 
of the terminal works was about £60,000 at Harwich 
and in round figures 1,000,000f. at Zeebrugge. 


FERRY STEAMERS. 


The vessels, see page 476, being used on the sea 
transport portion of the through route are three of 
the train ferry steamers built for the British Govern- 
ment, two by Sir W. G. Armstrong, Whitworth and 
Co., Limited, and one by the Fairfield Shipbuilding 
and Engineering Company for the war ferries. The 
chief dimensions are :—Length overall, 363ft. 6in.; 
breadth extreme, 61ft. 6in.; displacement, 3654 tons ; 
mean draught with full load, 9}ft. The cargo capa- 
city is 850 tons, and the ships have been designed for 
a speed of 12 knots. The two funnels are side by side 
on either beam, and the navigating bridge is carried 
high above the main deck. On the bridge are housed 
steam steering apparatus, telemotor control, wheel, 
compass, and a searchlight. The machinery equip- 
ment of the vessels, which are fitted with twin screws, 
includes four oil-fired single-ended boilers fitted for 
forced draught on the Howden system. Steam is sup- 
plied at 180 Ib. pressure to reciprocating engines of the 
triple-expansion type. There are four rail tracks, two 
centre tracks, each 316ft. in length, and two side tracks 
having a length in each case of 240ft. The capacity 
of the tracks is fifty-four 12-ton wagons or their 
equivalent in other rolling stock. Steam capstans, 
four in number, two aft and two forward, capable of 
exerting a pull of 20 tons, are included in the 
power equipment, and can be used not only in mooring 
operations, but for handling the wagons. The distance 
between Harwich and Zeebrugge is 84 miles, and as 
the time occupied by the ships in making the passage 
between berth and berth is only from nine to ten 
hours, it should be possible to maintain the weekday 
daily service with two of the transports, leaving one 


steamer in reserve. 


SPECIAL WaGON Srock 


Difficulties which might have arisen from running 
and loading gauge variations between British and 
continental railways have been obviated by an 
arrangement to hire from the Belgian Government 
the necessary number of specially constructed common 
user wagons up to a total of 15,000. It is probable, 
however, that with any expansion of the traffic over 
the wide area the ferry service will serve even this 
number of wagons will not meet future requirements. 
An elaborate control system has been established 
to avoid undue detention of the special wagon stock. 
Various estimates have been put forward as to the 
saving in transport costs by handling goods vid the 
train ferry as compared with the ordinary method of 
dealing with goods passing to and from the Continent, 
and it is hoped that for this reason it may be possible 
to attract traffic which could not otherwise bear the 
cost of land and sea transport. The management and 
control of the service is being undertaken by the 
London and North-Eastern Railway for the Great 
Eastern Train Ferries, Limited, and the associated 
Belgian Company, La Société Belgo-Anglaise des 
Ferry Boats. 

It has been suggested that if the Harwich-Zee- 
brugge ferry proves successful, first consideration will 
be given to new ferry schemes for linking up East 
Coast ports with Scandinavia. In this connection 
plans have been already prepared for ferries to 
Esjberg and to Stockholm from Hull, Immingham, 
and Harwich or Tilbury. 





Fluxes and Slags in Metal Melting. 


MANY aspects of the problems which arise in connection 
with fluxes and slags in metal melting and working were 
discussed at a joint meeting held at the Institution of 
Mechanical Engineers on April 28th, by the Faraday 
Society and the Institute of Metals, in co-operation with 
the British Non-ferrous Metals Research Association and 
the Institute of British Foundrymen. 

As Professor Thos. Turner, who occupied the chair, 
reminded the meeting in a brief opening address, the 
subject of fluxes and slags interested those engaged in 
many industries. It was a somewhat remarkable fact, 
he pointed out, that more fuel was employed for the making 
of slag than for the production of an equal weight of metal. 
He estimated that at least 100 million tons of slag, for 
which many uses were now being found, were produced 
every year. 

Professor C. H. Desch, in the course of a short general 
review dealing with the physical chemistry of slags and 
fluxes in the non-ferrous metals industries, said that know- 
ledge of the subject was largely empirical. The branches 
of the subject to which special attention was to be directed 
in the discussion were the use of fluxes and protecting 
slags in the melting of scrap and the making of alloys and 
the uses of fluxes in welding. The main use of fluxes in 
melting was to remove films of oxide which prevented the 
coalescence of liquid metal, and gave rise to non-metallic 
inclusions in the casting or ingot. Hence the common use 
of borax, owing partly at least to the fact that the solvent 
power of other salts had been little studied. One case 
which had been examined in some detail, however, was the 
production of aluminium by the electrolysis of a solution 
of alumina in fused crysolite. Magnesium had been pro- 
duced by the electroysis of fused carnallite. Although the 
object of a flux was mainly to remove oxides, other effects 
were sometimes associated with it, including surface 
tension. In welding the powerful function of the flux was 
aided the wetting of the metal by the solder, and there also 
the removal of oxide was an essential part of the action. 
Other changes were involved. Réhrig and Borchert had 
shown that aluminium could be soldered by means of 
zine chloride alone, and that the reduction of zine from 
the flux leads to the formation of an alloy. By adding 
other salts to the zinc chloride, the melting point and the 
solvent power for impurities could be altered, and in this 
way many of the empirical mixtures used in connection 
with aluminium had been evolved. It was necessary in 
dealing with the general question to refer to the nature of 
non-metallic inclusions in metals, and to their effect on 
mechanical properties. A good deal of work had been 
done in that field, in connection with the ferrous metals, 
and it was hoped that the discussion that day would lead 
to a consideration of the means of unproving non-ferrous 
metals and alloys by applying the methods which had 
proved so successful in the case of steel. 

Professor B. P. Haigh dealt with slag inclusions in 
relation to fatigue. He said that the general view based 
on practical experience, that slag inclusions in an other- 
wise sound metal tended to promote fatigue, was sup- 
ported by experimental research, but more investigation 
was needed. It was probable that different slags had widely 
differing effects, and also the effect of a given slag depended 
on how the stress varied--whether as a pulsating or a8 an 
alternating stress that reversed its direction. Any weak- 
ness arising from fatigue, induced by the presence of slag, 
would not increase in direct proportion to the amount of 
slag present, but would depend more directly on the rela- 
tive physical and chemical properties of the slag in con- 
trast with the metal. The inference was that the influence 
of slag in fatigue might be correlated to qualitative rather 
than to quantitative analysis, and that the real line of 
research was in the selection of a harmless slag rather than 
by attempts at more complete elimination of the slag 
content. There were three distinct ways in which slag 
might influence the fatigue strength of a metal——chemically, 
expansively or elastically. The wide difference in the 
elastic constants of the slag and metal produced concen- 
trations of stress at and near the boundary zones between 
slag and metal, and this action was of major importance 
in connection with fatigue phenomena. Ductile metals, 
subjected to stresses that pulsated without changing 
direction were comparatively immune from the ill effects 
of slag inclusions. 

Mr. Gilbert Rigg, consulting metallurgist to the Zine 
Producers’ Association of Australia, contributed a note 
on slags from lead, copper and other blast-furnaces. He 
defined the ideal blast-furnace slag as possessing the follow- 
ing properties :—It must flow freely, must not deposit 
accretions in the furnace, its capacity to dissolve valuable 
metals must be at a minimum, it must be small in amount, 
the fluxes entering into its composition must be obtain- 
able at minimum cost, it must give a clean separation from 
metal, matter or other valuable products, and, if possible, 
have a value as a by-product. Those ideals could be 
realised by slags having a fairly wide range of chemical 
composition. What was now needed was a better know- 
ledge of the complexity of compounds, known to exist in 
slags, and especially the part played in them by sulphur, 
dissolved gases and other minor constituents. Slags must 
be studied from inside as well as outside the furnace—-and 
particularly during the period of slag formation. 

Monsieur A. Postevin, in a written contribution, dis- 
cussed the question of oxidising fluxes in non-ferrous 
metals. He pointed out that the rdle of fluxes employed 
in melting and soldering non-ferrous metals and alloys 
was protective, they acted as a reducing agent, as a melting 
agent, and as agitators causing the evolution of gases and 
vapours and helping the inclusions to rise. Generally, 
fluxes acted as deoxidisers, but certain fluxes used in 
copper foundries were oxidising, as they contained nitrates, 
manganese, dioxide, &c. The action of these fluxes had 
never been clearly demonstrated. 

The use of fluxes in brass melting was raised in a com- 
munication from the Research Department, Woolwich, 
by Mr. R. Genders and Mr. M. A. Haughton. The experi- 
mental work had not, it was admitted, reached the 
stage at which conclusions of immediate practical value can 
be drawn, but some results were indicated. It was shown, 
for example, that when zinc oxide is formed during the 
melting of brass, a large proportion rose quickly to the 





surface. The suspended oxide remaining could, it was 
suggested, be largely eliminated by the stirring in of a 
suitable flux, such as borax or glass, or by a period of rest. 
Experiments indicated that in commercial brass manu- 
facture the inclusions present in the ingot were not ail 
derived from suspended matter in the fluid metal. Oxida. 
tion during pouring was a possible source of inclusions. ‘I'he 
proportion of inclusions in commercial brass was not great or 
than in steel of ordinary quality. 

Mr. A. G. Lobley said that the problem of non-metallic 
inclusions in aluminium was different from that in other 
metals. The oxide and other insoluble impurities had a 
higher density than that of the metal and before any idea 
could be formed as to the possibility of the inclusions 
being removed or prevented, it was necessary to conside: 
the origin of the oxide or other non-metallic gubstance 
which might be present as an inclusion. The subject was 
of importance, as there was little doubt that oxide when 
present in appreciable amount reduced the ductility oj 
aluminium, and had some effect on the other mechanic! 
properties. 

Dr. Walter Rosenhain and Mr. 8S. L. Archbutt drew 
attention to the fact that a large proportion of industrial 
melting of aluminium and ite light alloys was carried ov 
without the aid of any flux or protective coating wha 
ever. The reason for that practice was not far to seel 
It resided in the fact that the oxide skin which was forme:| 
on aluminium or alloys rich in aluminium was very touy! 
and appeared to be largely impervious to oxygen, with th 
result that, once formed, it only thickened slowly an 
served as an excellent protection to the metal. The genera! 
conclusions to be drawn from all the available facts wa. 
that wherever their use could possibly be avoided, fluxe. 
should not be employed for the melting of aluminium anc! 
its alloys. The idea that aluminium which had been 
molten and cast, whether pure metal or alloy, contained « 
considerable amount of oxygen was not borne out b) 
experience or research. The use of fluxes in the welding «©: 
aluminium and its alloys ap to be a matter of some 
importance. It was a question which had been very full) 
discussed in connection with patent litigation, and it wa. 
perhaps unnecessary to do more than mention the fact 
that the fluxes used were mainly alkali halide mixtures. 





PATAL RAILWAY ACCIDENT AT EUSTON. 


Just before eight o'clock on Saturday morning last 
one of the many special trains bringing visitors to London 
for the Football Association Cup tie, consisting of fourteen 
bogie coaches and drawn by two engines, came to a stanc 
at the home signal for the up slow line at Euston No. 4 
box, about half a mile from Euston Station. The tail of 
the train was under Park-street Bridge, which is 161 yards 
long and spans four lines of way. This covered way is 
sometimes filled with smoke from up trains, which there 
pass off the 1 in 112 rising gradient on to the | in 77 up to 
Camden. After standing there for about three minutes, 
the train was run into by a six-car electrically operated 
ordinary train from Watford to Euston. The force of the 
collision was sufficient to destroy the leading vehicle of the 
train from Watford and the two rear coaches of the special, 
to drive the latter train forward a couple of coach lengths, 
to break the couplings between the leading coach and the 
train engine and to derail one bogie of the first vehicle 
One passenger was killed and four passengers subsequent!) 
died from their injuries. The coroner's inquest was opened 
on Tuesday last, and adjourned until the 9th inst The 
Ministry of Transport inquiry was held on Wednesday by 
Colonel Pringle. The evidence showed that the signals 
were “ off for the Watford train, and that the motor- 
man’s view of the standing train was possibly obstructed 
by smoke from down trains. At 7.40 the two signalmen 
in No. 4 box divided their work, and one took the working 
of the main line and the other that of the carriage sidings. 
Later, the special and a Scotch express arrived. Both were 
within 12 yards of the box and well in the signalman’s 
view. The express was accepted and the signal lowered 
for it. When it had passed, the extra signalman * cleared " 
the slow line instrument instead of the fast lipe, and then 
accepted the Watford train. 








INSTITUTE OF TRANSPORT. 


Tue fourth Congress of the Institute of Transport 
will be held at Bristol on May 29th to 31st next. 

The following programme has been arranged :—-On 
Wednesday, May 28th, from 8 to 10 p.m., the president 
will hold a reception at the Grand Hotel. On the Thurs 
day, at 9.45 a.m., the Lord Mayor of Bristol will open the 
Congress and extend a civic weleome to the delegates at 
the Grand Hotel. Thereafter the following papers will 
be read and discussed :—‘‘ The Port of Bristol--Past 
and Present,’’ by Mr. D. Ross-Johnson (member of Council); 
and “The Problem of Road Surfaces with Regard to 
Mechanical Transport,’’ by Colonel E. 8. Sinnott, C.M.G. 
(member). At 8 p.m. the Lord Mayor of Bristol will 
entertain the Congress at a conversazione in the Arts 
tallery. 

On the Friday, at 10 a.m., the following papers will 
be read and discussed :—‘* Freight Train Formations,” 
by Mr. H. R. Griffiths (member); and * The Next Five 
Years of Aerial Transport,’’ by Colonel W. A. Bristow. 
In the evening, at 7.30 p.m., the local committee will 
entertain the Congress at a Garden Party at the Clifton 
Zoological Gardens. 

The following visits have been arranged for the after- 
noons of the Thursday, Friday and Saturday :—Thurs 
day, May 29th, A, the Avonmouth Docks; B, the City 
of Bath, including (a) the works of Stothert and Pitt, 
Limited ; or (6) general survey of the city and the ground 
of the Bath Electric Tramways, Limited. The Mayor of 
Bath will hold a reception at the Pump Room, after which 
@ visit will be made to the Roman Baths, and (a) or (5). 
Friday, May 30th, C, the works of the Great Western 
Railway at Swindon ; D, the works of the Bristol Aeroplane 
Company, Limited, at Filton ; and E, the works of J. 8. 
Fry and Sons, Limited, at Bristol. Saturday, May 31st, 
F, Inspection of the Severn Canals to Worcester, and G, 
the works of the Imperial Tobaeco Company, Limited, at 
Bristol. 
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Railway Matters. 


Ar a meeting of the London County Council on the 
]5th ult., it was stated that the Improvements Committee 
jad under consideration a scheme for the improvement of 
the approach to Victoria Station. 


We have to announce, with regret, the death, on the 
24th ult., of the well-known ironmaster, Mr. George Mac- 
pherson, who only as recently as February last was 
made one of the two deputy chairmen of the London, 
Midland and Scottish Railway. 


SwINDOn, on Monday last, was honoured by a visit from 
the King and Queen. Their Majesties visited the Great 
\Vestern Railway workshops and the King afterwards 
drove the Royal train from the works into the station, 
the Queen also being on the footplate. 


Tue Krupp works, we learn, has carried out a series 
of successful tests with the first turbine locomotive con- 
structed in Germany. The turbine runs a at speed of from 
.ix to eight thousand revolutions per minute. The new 
locomotive is stated to be more expensive to build than 
an ordinary coal locomotive, but it is estimated there 
is asaving in coal consumption of 20 per cent. 


Tue court of inquiry that has been investigating the 
case of the Great Northern shopmen has reported that it is 
advisable that decision No. 728 should be adopted on the 
Great Northern section, and that the railway company 
and all the trade unions should negotiate and agree upon 
the necessary details involved, any differences arising to 
he decided by the Industrial Court before the lication 
of the decision, which the Court suggests should not be 
before March Ist, 1925. 

TRAVELLERS by rail to the British Empire Exhibition 
will benefit greatly through a magnaminous action by the 
Metropolitan Railway Company. It the most 
convenient route to the Exhibition, but has seen ite way 
to agree with the other companies concerned that return 
halves shall be available by any route, of the 
issuing company. These return tickets be available 
up to and including Marylebone, Euston, Baker-street 
(Met.), Baker-street (tube), and Earl's Court. 


Murpock’'s famous road locomotive is to be put to 
auction by Mr. W. E. Thurcomb at Calder House, Piccadilly, 
this afternoon, at about two o'clock. It was made some- 
time before 1786. The steam cylinder is jin. in diameter 
and drives @ rocking beam from which a connecting 
rod descends to a crank axle, to which a pair of 9}in. 
driving wheels are attached. At the front of the little 
engine is @ steering wheel with a tiller. The locomotive 
is the property of the Tangye family, and for a long 
time stood in the Birmingham Art Gallery. It is sincerely 
to be hoped that it can be retained in this country, as 
the historical associations which surround it are of un- 
equalled importance. 


Tue Ministry of Transport’s railway statistics for 
January have now been issued as a Stationery Office 
publication. The commodity statistics dealt with are 
those relating to grain, hay, clover, straw, peat or moss 
litter and provender. The traffic statistics are of less value 
than usual, because of the strike from the 20th to the 29th 
of the month of the members of the Associated Society of 
Locomotive Engineers and Firemen. But comparing 
January last with January, 1923, it is seen that the 
number of passenger journeys only decreased 13.3 per 
cent. and the receipts 15.5 per cent. The goods tonnage 
fell by 5.5 per cent. and the goods receipts by 17.9 per 
cent. The last item had also to contend with two reduc- 
tions in rates during the year. The average train load 
increased from 134 to 138 tons and the average wagon load 
from 5.80 to 5.93 tons. The train movements were, 
however, slower, and the train miles per engine-hour fell 
from 3.38 to 3.21, and the ton-miles per engine-hour from 
452} to 443}. 

Tue Southport and Cheshire Lines Extension Railway 
Company is an independent concern which owns a railway 
that commences at Aintree on the Cheshire Lines Com- 
mittee’s railway and terminates at its own station in Lord- 
street, Southport. This railway was opened in September, 
1884, and is worked by the Cheshire Lines Committee. 
The latter controls a line jointly owned by the i 
Midland and Scottish and London and North-Eastern, and 
tor that reason, it has not been grouped, nor theref ¢ has 
the Extension Railway. The and Yorkshire 
las practically all the Southport traffic to and from Man- 
chester and Liverpool and the London and North-Western 
had that to and from London. The Midland, as a third 
owner of the Cheshire Lines Committee's property, put 
some traffic on the Extension, but under the grouping 
scheme this practice is now against its interests as two- 
thirds go to the London and North-Eastern Railway. 
Some very bitter things were said at the recent annual 
meeting of the Extension, and it is now announced that 
for the first time since 1917 there are to be Sunday trains 
hetween Manchester and Southport. 


THE recently issued report on the subsidence of a tube 
near the Borough Station, City and South London Rail- 
way, on November 27th, completed, we believe, the 
reports on the accidents of last year that were inquired 
into by the Ministry of Transport. Usually some twenty- 
five inquiries are made per year. The highest numbers of 
recent years were thirty in both 1913 and 1919; in 1922 
there were twenty-eight, and last year there were twenty- 
six. They related to fifteen collisions—two in fog, five 
buffer stop collisions, two derailments, two pee of 
locomotive parts, one explosion in an electrically 
train, and the above-mentioned failure of a tube Saver. 
In thirteen of the collisions passenger trains were iadbived ; 
‘wo of the buffer stop collisions occurred to goods trains, 
and in both the derailments passenger trains were con- 
cerned. There was only one accident in which passengers 
lost’ their lives, and two in which servants were killed. 
eb sraper cm he on July 5th, three 
servants at Retford on F 1 and two at Gosforth 
South on December lech, Thiwughout the whole year 
there was only one accident where trains 
ran past signals at “danger” and therefore only once 
In three cases 





was automatic train control mentioned. 


Notes and Memoranda. 


A NEW type of marine petrol engine, now being tested 
by J. W. Brooke and Co., of Lowestoft, runs at 4500 
revolutions per minute and weighs only 2 cwt. 3 qr., which 
works out at 5] lb. per horse-power. 


AccoRDING to Mr. R. F. Evans, on the occasion of a 
boiler being Gonverted to burn powdered fuel, a guarantee 
was given to increase its ev: ive capacity from 
35,000 Ib. per hour up to 77,000 Ib. per hour. 


To a North Mai! representative, President Heineken, 
of the North German Lloyd line, said that vessels of 50,000 
tons were no longer regarded as paying propositions, owing 
to the enormous cost of building. His line believed that 
a vessel of 34,000 tonnage, such as the Columbus, reached 
the ideal, 


Tue official report on the proposal to increase the height 
of the Hume reservoir, on the Murray River, Australia, 
shows that its capacity could be increased to 1,500,000 
acre feet for an expenditure of some £250,000, or to 
2,000,000 acre feet for £350,000. The added capacity 
would enable a large amount of power to be developed. 


An article in Jndustrial Gases describes how a hole 11ft. 
in diameter was cut in the cast iron lining of a tunnel shaft 
by means of the oxy-acetylene blow-pipe. The work was 
carried ott under an air pressure of 22 lb. per square inch, 
and although a violent jet of air ese as soon as the 
shell was pierced, the cut was made at the rate of 19ft. 
per shift of 114 hours. The metal was lin. thiek, with 
flanges 5in. deep by | jin. thick. 


AccorDpING to the Chemical Trades Journal, busetin 
picrate is recommended by F. K. Thayer, of the Abbott 
Laboratories, Chicago, as a remedy for burns. It is stated 
that the new treatment, which is as applicable to electric 
burns as well as to steam and hot metal burns, has been 
adopted with success at a large steel works near Chicago. 
So effective is it, that it is stated, that all the burning 
sensation disappears with fifteen to thirty minutes. 


A DIRECT-ACTING totalising recording wattmeter that 
operates on the induction principle has been developed by 
the American General Electric Company. The moving 
element consists of a shaft approximately 36in. in length 
on which are mounted four metallic dises. Grouped around 
these discs are sixteen split-phase torque-producing 
elements, making it possible to totalise any of 

lyphase circuits from two to eight. A strip chart, 6in. 
in width, is employed, and the record is made with a 
syphon type of pen connected through a simple link to the 
moving element. The high torque of this instrument 
makes it available for operating remote indicators, a 
complete line of which is now available for use with these 
instruments. 





REFRIGERATION engineering is now a subject of such 


| wide development and application in industry that engi- 


neers of many classes will be interested in the papers read 
in the seven sections of the Fourth International Congress 
of Refrigeration which is to be held in London from June 
16th to 2lst, under the presidency of Sir Gordon H. 
Campbell, K.B.E. The features of this Congress comprise 
a considerable number of trips, free to members, to refrige- 
rating establishments and other sights, such as the National 
Physical Laboratory at Teddington, the Port of London 
docks, Bristol, Southampton, Liverpool and Manchester, 
to which the railway companies are granting a free Con- 

gress trip, and the leading shipping companies are enter- 
taining the members on vessels in dock. 


In the course of the discussion of Mr. L. M. Jockel’s 
paper on water-tube boilers, read recently before the 
Junior Institution of Engineers, Mr. R. H. Allen said that 
boiler temperatures were not increased by using pre- 
heated air so much as was imagined, and if the temperature 
of the air for combustion was raised by 400 deg. Fah., the 
furnace temperature would be increased only by 300 ‘deg. 
Fah. It was said that trouble from deposit on the heating 
elements occurred only rarely, generally when using bad 
coal; but any deposit, which was usually only fine ash, 
could easily be removed by a jet of steam or by increasing 
the flue gas velocity. The amount of energy absorbed by 
air was very small, not more than 0.5 per cent. 
of the total boiler output. 


AUSTRALASIAN electric supply systems, says the Common- 
wealth Engineer, are mostly in the fortunate position that 
they have reasonably high lighting voltages ; even in 
quite small towns are found few cases in which such low 
voltages as 110 have been adopted. Launceston, Tas., 
and Wellington, N.Z., are two im nt a 
Wellington has decided to adopt a higher voltage, and 
Launceston has the matter under consideration. The cost 
at the latter town is estimated at £30,000. The Tasmanian 
hydro-electric department is at present supplying portion 
of the Launceston load in bulk, and will later on construct 
a line to supply the north coast towns of Longford, Delo- 
raine, Devonport, Ulverstone, and Burnie. A steam plant 
has been installed at Devonport to supply this town and 
Ulverstone temporarily, so that a change-over is taking 
place there. 

A COMMUNICATION from the American Bureau of Mines 
states that the continued use of black blasting powder 
in the coal mines of the United States constitutes a great 
menace to the lives of miners. Records of the Bureau of 
Mines, covering the period 1908-1923, show that seventy- 
one coal mine explosions have been caused directly by the 
use of black blasting powder or by black 

ond dynamite, killing 857 men, injuring 173 others, and 
doing enormous damage to property. serious situa- 
tion can be largely corrected by the substitution of per- 
missible explosives, which have passed certain 

scribed by the Bureau of Mines to determine their apolae 
for use in gaseous and dusty coal mines. Tests conducted 
by the Bureau of Mines, and verified in actual coal-mining 
have demonstrated conclusively that a per- 
one has a very much shorter and cooler 
we: than blasting powder, and a very much cooler 
flame than other high explosives. These characteristics 
greatly lessen the risk of ignition of explosive mine gases 
and coal dusts and the consequent production of dis- 





track circuit was recommended. 


astrous mine explosions. 





Miscellanea. 





New onype melts factories are being put up in South- 
ampton Belfast. 


Avnorner silver-lead ore deposit has been discovered in 
South Australia, near Fanina. 


Tue Liskeard Gas is putting forward a scheme 
for the supply of i n that town. 
TANKS are to be erected on the Mersey dock estate at 


Dingle, Liverpool, for the storage of imported petrol. 


Tue contract for the considerable extensions of the 
aerodrome at Wittering, Lincolnshire, has been secured 
by a Lendon firm. 


It is proposed to deyelop the Gybhouse mining estate 
in Worcestershire, where, it is estirnated, nearly 5,000,000 
tons of coal can be won. 


Tue new bunkering plant at Port Clarence on the river 
Tees has been tested with satisfactory results. The 
capacity is 500 tons an hour, or some 1,000,000 tons a year. 


THE Ministry of Transpert has prepared plans of a new 
r and Lianfairfechan, to cost 
£100,000. The new road will supplement the existing 
road built by Telford. 


Tue new Portland cement works on Maria Island, 
Tasmania, which have a capacity of 30,000 tons per 
annum, have started operations. Provision has been made 
for the duplication of the plant. 


Tae Commonwealth Government has decided to impose 
a duty to prevent the dumping of wire netting from Great 
Britain on the ground that it is exported to Australia at 
a cheaper rate than that charged in Great Britain. 


An important area of rich mineral country is said to 
have been discovered at Oodnandatta, some 500 miles 
north of the present terminus of the Australian North- 
South Railway. Ores of copper, lead and silver have 
already been found there. 

Some idea of the t activity in the American 
power plant field ma Bi enined from the report that a 
single manufacturer of steam turbines now has in the shops 
fifty-eight turbines ing in capacity from 20,000 to 
60,000 kilowatts, the average being about 35,000 kilowatts. 


A report from St. John, N.B., states that the Govern- 
ment proposes to develop the water power at Grand Falls 
on the St. John River. The present intention is to develop 
from 60,000 to 80,000 horse-power. The St. John River 
is an international stream, being a portion of the boundary 
between the State of Maine and New Brunswick. 


Tux Electricity Supply Committee of the Sydney (New 
South Wales) City Council has recommended the appoint- 
ment of a British electrical expert to investigate and report 
to the Council on the present administration of the Council's 
power-house, as well as the entire ramification of the 
electricity supply organisation for the generation and 
supply of current. A Committee, including the Lord 
Mayor, Town Clerk, and the Chief Electrical Engineer, is 
proposed to draw up a schedule embracing subjects for the 
inquiry. 





We have received from the Institute of Metals a special 
booklet which, when bearing a visitor's signature, serves 
as a card of introduction to the meetings of the Institute 
end to the library of the Institute during the period of 
the Exhibition. Copies of this booklet can be obtained 
by oversea visitors, either through their respective High 
@ommissioner’s offices in London, from the secretary of 
the Institute of Metals, Mr. G. Shaw Scott, M.Sc., 36, 
Victoria-street, S.W.1, or at the Exhibition, on Stand 
Wo. 237, in the Palace of Engineering, where the Institute 
of Metals has a notable display, illustrative of the corrosion 
of condenser tubes. 


Tue Indian Tariff Board proposes the imposition of the 
following specific duties for protective purposes :—Steel 
structural shapes, that is, beams, angles, channels, &c., 
ship, tank and bridge plates, black sheets, whether plain 
or corrugated, Ps. 30 per ton; common merchant bars 
and rods, light rails under 30 Ib., Rs. 40 per ton; gal 
vanised sheets, whether plain or corrugated, Re. 45 per 
ton; wrought iron angles and channels, Rs. 20 per ton ; 
common bars, Rs. 35 per ton. With a view to preventing 
@ rise in railway rates, the Board proposes to grant bounties 
on the manufacture of medium and heavy rails and fish 
plates, ranging from Rs. 38 per ton in 1924-25 to Rs. 26 
and Rs. 20 respectively in 1925-6 and 1926-7. 


Tue Hobart correspondent of the Manchester Guardian 
Commercial states :—‘‘ Important announcements are 
expected shortly in connection with the industrial develop- 
ment of Tasmania which has been more rapid during the 
past six years than at any time in the history of the State, 
thanks in the main to the State hydro-electric enterprise 
Nothing definite has yet been made public as to the nature 
of the proposed new industries, but it is known that big 

ings are in the air, and that if only a portion materialises 
it mean valuable additions to the industrial wealth of 
Tasmania. When I interviewed Mr. J. H. Butters, general 

of the State Hydro-electric Department, on the 
subject, he was unable to give any definite information, 
but he went so far as to say that some of the business in 
hand, which had been developing for a year or s0, was now 


very much alive.” 


ArTer considering the proposal to build a low-level 
bridge across the river Tamar from Devonport to Tor- 
point, the Special Committee of the Plymouth 
Cor tion has p a resolution viewing the scheme 
with favour and intimating its readiness to assist the 
Devonport Mercantile Association in every way possible 
for its furtherance. It is pointed out in connection 
with the that in order to meet Admiralty re- 
quirements, it may be necessary to provide an opening 
span of 200ft. instead- of 120ft., and raise the general 
level of the bridge, in which case the cost of the construc- 
tion would be increased by over £100,000. It is believed 
that such an amendment of the scheme and the addition 
of a provision whereby one or all of the four 250ft. girder 
spans could be easily and quickly removed in time of 
war would have the effect of securing the support of the 








Admiralty. 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer 


BUENOS AIRES,.—Mrrouz11's Boox Govan. 576, che ele gl 
nad anp Watasu, Limited, 


EG yPT. Bain Exrress Acrenoy, near Shepheard's Hotel, 


FRANCE, —Borveau AnD CuEVILLET, Rue de la Banque, Paris. 
CuaPe.or anp Cre., 136, Bid. St. Germain, Paris. 
BELGIUM.—-W. H. SMITH AND ‘Son, 78/80, Rue du Marché-sux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. 1. Comprip¢s anp Co., Bombay ; TRACKER AND 

Limited, Bombay ; THACKER, Srivx anv Co., 
Calcutta. 

ITALY.—Mactiont anp Sram, 307, Corso, Rome; FraTeri 

Treves, Corso Umbarto 1, 174, Rome; FRraters 

Bocca, Rome; Unarico Horr, Milan. 

MaRvUzEN Co., Tokyo and Yokohama. 

_—Ws. Dawson anv Sons, Limited, 7, Sea-street 

(Box 49), Capetown. 

Jura anp Co., Johannesburg, East London, and 

Grahamstown. 

AUSTRALIA.—Gorpon awnp Gortcs, Limited, Melbourne, 
Sydney, Brisbane and Perth, &c. 

MELVILLE AND Mutiew, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow anp Gorcn, Limited, 132, Bay-street, Toronto. 
MonrTrReat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON,—-Wisayartna anv Co., Colombo. 

JAMAICA,—EpvucaTIonaL Supriy Co., Kingston. 

NEW ZEALAND.—Gorpon anp Gorcna, Limited, Wellington 
and Christchurch; Upton anp Co., Auckland; J. 
Wutson Crato anp Co., Napier. 

STRAITS SETTLEMENTS.—Ketriy anp Watsn, Limited, 
Singapore. 

UNITED STATES OF AMERICA.—InrernationaL News 
Co., 83 and 85, Duane-street, New York; Susscrip- 
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Krxcarp (chairman of John G. Kincaid and Co., Limited, marine 
engineers, Greenock), in his eighty-fourth year. 
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Longer Locomotive Runs. 


Tur greatly increased value of modern loco- 
motives caused by their continually increasing 
size and also by their greater cost per ton has very 
properly directed the attention of those who are 
responsible for the preparation of train working 
diagrams to the problem of obtaining increased 
revenue service per engine. The more train 
mileage that can be obtained per locomotive. per 
unit of time the fewer engines will be required to 
move a given volume of traffic, and hence the 
greater will be the operating revenue surplus. 
One method of securing this increase in locomotive 
mileage is to augment the distance run between 
engine terminals, and it is on this particular phase 
of the question that we think it worth while to 
offer a few remarks. 

In considering the problem from this standpoint 
it is at once apparent that certain conditions 
governing locomotive operation must be taken into 
consideration. They are both simple and practical 
and refer to the provision made for the proper 
continuous lubrication of the running gear, the 
supply of fuel and water, and lastly, the ability 
to maintain the fire in such a state that the fire- 
box conditions shall not suffer materially during the 
final stages of the run. Of these conditions we 
believe that which relates to the fire-box to be the 
only one likely to present any real difficulty. 
Through trains, whether passenger or freight, 
make, in ordinary service, several stops during 
a trip, at each of which all matters relating to 
the lubrication and water supply can readily 
receive attention, but the replenishment of the 
fuel supply, and the cleaning of the fire are opera- 
tions whieh cannot be ordinarily done without 
detaching the engine and taking it to the cinder pit 
and coaling stage. It is easy to conceive circum- 
stances in which the making of long continuous 
runs without changing engines might present 
serious troubles. Low-grade fuel might so clinker 


during the final stages of a long run, and again, 
even with a better cass of fuel, but on a run upon 
which heavy gradients had to be negotiated 
ory | the latter stages, calling for a higher sus- 
tained power output, the maintenance of steam 
pressure, owing to the fire being more or less 
“dirty,” might cause serious difficulties, So far 
we have not mentioned the question of the driver 
and fireman, for the reason that the problem 
they present is not great. An engine making a 
through run of; say, 300 or 400. miles would prob- 
ably have a change of crews twice, and it might 
be expedient to change oftener; much would 
depend on the running speeds and on how best the 
men could: be worked to suit the combined con- 
venience of the running department and them- 
selves. It may be interesting to recall briefly 
instances of long runs made in the past and at the 
present time. So far as we know, the experiment 
made by Webb with his engine Greater Britain 
constitutes an instance of the longest continuous 
running in this country, when the distance of 299 
miles between Euston and Carlisle was made twice 
each twenty-four hours for six consecutive days, 
making a weekly mileage of 3588 miles. During 
this period the engine was at the head of its train, 
between terminals, 82,2 hours, so that of the total 
hours in the week of six working days, namely, 
144, the locomotive was working for 57 per 
eent. For continuous non-stop running the record 
is held by the Webb compound, which at the 
close of the so-called “ Railway Race’ in the 
summer of 1895 ran a special train through 
from Euston to Carlisle the whole distance 
without an intermediate stop, and in doing so 
made an average running speed of 50 miles per 
hour. Other instances of long runs might be men- 
tioned, but they are shorter than those to which we 
have referred, which have been mentioned to show 
that long runs here are perfectly practicable. 
Recently attention has been given to the possi- 
bilities of making longer locomotive runs in the 
United States, a paper on the subject of increasing 
the average mileage of locomotives being presented 
by Mr. C. F. Giles, Superintendent of Machinery, 
Louisville and Nashville Railroad, at the last 
annual convention of the American Railway Master 
Mechanics’ Association. A perusal of the sub- 
sequent discussion brings out the fact that where 
efforts have been made to increase engine mileage 
attention has been given to the possibilities of 
increasing the length of the run continuously made 
beyond that practicable with one set of men. It seems 
that on the Santa Fé Railroad runs up to just over 
600 miles are now made, and the average monthly 
mileage has been increased from 29 to as much as 
53 per cent., according to the conditions prevailing 
on different divisions. On the Union Pacific runs 
of from 303 to 577 miles are reported in passenger 
and from 225 to 337 in freight service. In 1922 
the “ Union Pacific ” put some exceptionally large 
“Mountain” type locomotives into passenger 
service. From particulars before us we learn that 
they make runs of 484 miles without cleaning 
the fire or the ashpan, and on the more favourable 
sections cover 60 miles per hour. These engines 
develop upwards of 3000 indicated horse-power and 
are stoker fired. Early in 1921 the Southern 
Pacific placed a number of “ Pacific ’’ type engines 
in passenger service, which have regularly hauled 
passenger trains a distance of 536 miles and have 
averaged over 10,000 miles per month. Recently 
another step has been taken by the same railway 
towards the attainment of still greater mileage 
records, and some new “‘ Mountain ’’ type engines 
in service between Los Angeles, Cal., and El Paso, 
Tex., make the entire run of 815 miles without 
changing engines, and are expected to make about 
12,000 miles monthly. The running speeds vary 
from 24 to 42 miles per hour, according to the 
ierits, which are severe on certain sections. 

engines are not stoker fired, but are fitted 
with feed-water heaters. 


The records of which we have given instances 
show very clearly that under traffic conditions 
which are favourable the steam locomotive may 
make a very high trip mileage if desired, and it 
certainly seems evident that any inability to 
establish a satisfactory mileage is due to circum- 
stances entirely foreign to the steam locomotive 
as such. While it is true that engines operating 
main line through services are already engaged on 
work favourable to the attainment of high mileages, 
it would appear that the average annual mileage of 
20,000 given by Mr. O’Brien in his paper on 
“Railway Electrification,” to which we made 
reference recently, may he exceeded. If they are 
not, the reason does not reside in any shortcomings 





up the fire-bars as to make steaming impossible 


of the steam engine. Lengthening the distance 
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made on continuous runs is probably the most 
direct and effective means of obtaining greater 
locomotive miles, and the advantages offered by 
saving work and congestion at intermediate engine 
sheds, to say nothing of the time in turning engines 
for return trips, waiting for trains, and other 
delays, during the whole of which the engines are 
burning fuel to no purpose, are points which would 
appear to be worthy of ‘considerable attention. 


The Saving of Weight. 


THAT economy and efficiency in engineering 
design often resolve themselves into a question 
of saving weight is very fully recognised, at least 
in principle. The application of this principle 
in practice, more particularly in matters of detail, 
is however much less universal. It has, no doubt, 
been pushed to its farthest limit in such special 
branches of construction as those relating to 
aircraft, and, to a lesser extent, motor vehicle 
design; but in the heavier branches of engi- 
neering efforts in this particular direction appear 
to be far less marked, and in some there is clearly 
room for considerable improvement. It is not, 
of course, suggested that the saving of weight is 
simply a matter of arithmetic, since there are 
obvious countervailing considerations. The need 
for large ‘‘ factors of safety’ in itself makes for 
massive construction, and there is also the feeling 
that greater mass tends towards that durability 
which is a governing feature of English design. 
Perhaps still more potent is the reluctance to 
depart from established practice, a feeling which 
frequently leads to the anomalous state of affairs 
that even when a new material of greater strength 
or of lighter specific gravity is employed the 
scantlings adopted entirely nullify the saving 
in weight which might otherwise have been effected. 

While giving full consideration to such questions 
of “safety first where they are justly applic- 
able, it may be pointed out that there are con- 
ditions, such as those existing in the reciprocating 
parts of high-speed machinery, in which excessive 
mass entails higher stresses, and thus serves to 
shorten rather than lengthen the life of the machine 
while reducing its efticieney of working. Thus 
the saving in weight of pistons and connecting 
rods, not only in ultra-light and efficient aero- 
nautical and motor car engines, but even in the 
heaviest Diesel engines, by the use of suitable 
light alloys, is a matter of considerable import- 
ance. It is sometimes contended that there 
are disadvantages of a serious nature attaching, 
for instance, to the use of aluminium alloy pistons. 
But even if we admit the validity of these objections, 
surely they point rather to the need for further 
improvement and development. in such parts 
and in the materials of which they are made 
than support a conservative adherence to the 
older and distinctly less efficient metals. There 
are numerous other applications of either light 
alloys or of special steels possessing much greater 
strength than ordinary mild steel, in which diffi- 
culties of the particular type which are found with 
aluminium pistons do not apply. For example, 
we may consider the heavy steel frames and wheels 
on such vehicles as the railway coaches used on 
_suburban or other lines where frequent starting 
and stopping occur. It is well known that the 
heaviest consumption of power and the largest 
proportion of wear, both to coaches and rails, 
occurs during starting and stopping, and 
are directly proportional to the weight of the 
vehicles which have to be set in motion or stopped. 
There are available at the present time light 
alloys which, in the wrought form—whether 
rolled, forged or pressed—afford such a measure 
of strength, that even if factors of safety larger 
than normal are employed, a saving of quite 
50 per cent. of deadweight could be effected. 
Such reduction of weight may not be permissible 
in the “engines” of electrically-driven trains, 
owing to the need of weight in order to secure the 
requisite adhesion for starting, but it must not be 
forgotten that if the total weight of the train is 
materially reduced, then the adhesion required 
for acceleration or deceleration will be propor- 
tionately reduced. In many cases, however, 
the locomotive designer is put to it to dis- 
cover means of reducing the weight per axle to 
prevent it exceeding the 18 to 20 tons permitted 
by the permanent way, and, at any rate, it is 
certain that even when the weight has to be kept 
up in order to assure adhesion it could be more 
usefully employed than in excessively hea 
scantlings. We do not pretend to offer a full 
solution of such problems here, but are content 
to suggest that the possibilities of utilising weight- 





reducing materials might be more fully explored 
than so far it has been. 

Another aspect of the weight-saving problem 
arises in connection with ships ; its importance 
in regard to naval construction has been empha- 
sised more than once since the tonnage limita- 
tion on warships was imposed by treaty. It is not 
only in regard to warships, however, that the 
matter is of importance, for saving of deadweight 
is of great value in commercial ships. There is, 
for example, the natural tonnage limitation 
imposed by its dimensions on all ships that have 
to pass through the Suez Canal, but, quite apart 
from such special cases, every ton of deadweight 
that can be saved on a ship of given dimensions 
allows of a corresponding increase in the tonnage 
of useful load that can be carried. There are, 
of course, here as elsewhere, countervailing con- 
siderations, such as the durability of light metals 
under marine conditions, and the question of 
cost of such materials. As regards the former, 
very considerable progress has been made during 
the last few years, while the question of cost 
is to some extent a matter of demand. It must, 
further, be borne in mind that, although we have 
dealt with the question here mainly in terms of 
light alloys, it can also be approached from the 
point of view of applying to wider uses the special 
steels of very great strength which are now avail- 
able. Probably the two classes of material 
each have their special field of usefulness. That 
such possible fields should be more fully explored 
with a view to the economical saving of weight, 
particularly where weight implies, as it so often 
does, increased running costs will not, we think, 
be questioned. Ind there can be little doubt 
that engineers are not blind to the advantages 
of these special ferrous and non-ferrous alloys, 
and they would probably have experimented 
with them ere this had there been no question 
of cost. What is required is that someone should 
have the courage to begin on a sufficiently large 
seale to bring the cost down. In 1880 iron ship- 
plates were about £10 per ton, whilst steel plates 
were nearly £5 dearer, but just before the 
war the latter had fallen to about £8 per ton, 
whilst iron plates were well over £10. We shall, 
no doubt, see this experience repeated when the 
industrial use of the new alloys on a substantial 
seale begins. 
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Railway Electrification and the Electric Locomotive. 
By ArtHuR Manson. London: The Simmons- 
Boardman Publishing Company. Price 18s. 6d. 

AtTHouGH this is an American book which deals 

with American locomotives and American electrifica- 

tion schemes, it is not without interest to railway 

engineers in this country. The volume covers a 

good deal of practical ground and various problems 

that arise in connection with the electrification 
of railways are considered. There are also brief 
descriptions of American electrified lines. Two 
very useful chapters towards the end of the book 
show what information is necessary when designing 
an electric railway and how this information is 
used. The author also deals with fundamental 
principles, so that even readers who have received 
no electrical training may familiarise themselves 
with the most elementary facts concerning electric 
motive power. All the motors commonly employed 
for electric traction, and also the methods of eon- 
trolling them are dealt with. A chapter on _ re- 
generative braking with electric locomotives covers 
the various systems in use on direct-current, single- 
phase and polyphase engines. The mechanical 
design of electric locomotives is discussed in another 
chapter, which contains illustrations and particu- 
lars of different kinds of drives, &c. Other matters 
dealt with are inspection and maintenance, the 
time speed curve transformer and auxiliary apparatus, 
the pantograph, third rail shoes, air brake equip- 

ment, &c. 

Although the author has nothing bad to say 
about any particular system, he nevertheless expresses 
an opinion on the question of which system is likely 
to predominate in the future, and in view of the 
fact that some seem to believe that alternating- 
current traction is not likely to make further head- 
way in America, his remarks on this matter are 
worth quoting. “‘ What system,” he asks, “is going 
to predominate in the future? To determine this 
we must look further ahead than the present-day 
conditions and must realise that the +ton-miles 
handled per year by the railroads will increase 
rapidly ; that the electrification system must neces- 
sarily not be one that will handle the present-day 
requirements alone, but one that will be capable 
of handling, over the same rails, twice or even four 
times the volume of traffic that is being handled to- 
day. This means that the distribution system used 





must be capable of delivering heavy draughts of power 
at remote distances from the source of generation, 
for intensive operation of any railroad means heavy 
trains running at high speeds and requiring enormous 
draughts of power. The system must be one that can 
properly handle the maximum transportation that 
it is desirable to impose upon it. At present the 
maximum alternating-current pressure used in the 
United States is 11,000 volts, but there is no reason 
why this should not be increased as demands are 
made for heavier draughts of power. With direct 
current an increase in voltage necessitates the use 
of higher voltage motors and a limit is soon reached. 
With the alternating-current system, on the other 
hand, the trolley voltage can be given any desire« 
value for ideal transmission of the power demand! 
without affecting the design of the motors, for the 
high voltage can be reduced to any desired amount 
by the use of the transformer. 

“A study of the great and rapid progress mace 
by the power companies shows conclusively that 
the great expansion in the use of electric current 
generated by the large power companies has been 
due chiefly to the transmitting of the power «' 
higher and higher voltages with smaller and smaller 
currents for the same horse-power of energy tran 
mitted. So it can be with the electrification «| 
railroads. It is an established fact that the cost 0! 
railroad electrification will be largely influenced by 
the amount of current used, and high voltages arv 
therefore necessary for economical electrification, 
and this would indicate the necessity for the adoption 
of the alternating-current system.” 


Modern Wood-working Machinery. _By Starrorp 
Ransome. London: William Rider and Son, 
Limited. 1924. Price 12s. 6d. 

A cryinc defect of text-books is what we may call 
their ‘technological detachment.’”” The authors 
rarely make any conscious effort to be interesting. 
They are content to state bare facts in a bare way. 
They are above style, above the human touch, awa) 
in a bone-dry atmosphere, into which no one is ever 
expected to enter unless he is in search of concise 
information, and is willing to take it in the least 
attractive form. One might even be led to think that 
these authors are amongst those “who even suspect 
truth itself and will not assent to it, when delivered in 
polite and elegant speech.”’ 

It is a pleasure to turn from technological books of 
that kind to that which lies before us. Mr. Ransome 
writes in an easy conversational style, dropping in 
here and there scraps of reminiscences that illuminate 
his text, and never forgetting that it is the business 
of an author to interest and attract his readers. But 
then he is a technical writer of an exceptional kind. 
He learnt wood-working machinery in the famous firm 
whose name he bears, and he has always maintaine:| 
touch with it ; but he has also practised journalism 
and authorship, and is therefore an experienced writer. 
Hence, in him we find the rare combination—a«a 
thorough technological knowledge of two subjects. 
one of which is wood-working machinery and the 
other the writing of English. As the result of this 
happy combination, we have a book on a highly 
technical subject which is yet distinctly readable. 
That it loses nothing by that quality we may assure 
our readers. We have not found a page in the volume 
which does not contain really useful, practical infor 
mation, and we know of no book that we would so 
confidently place in the hands of the manager of wood 
working plant or lay before students. 

Part of the author’s success in the handling of his 
subject is to be found in the limitations which, he 
tells us in his preface, he imposed on himself in the 
preparation of his book. He decided not to attempt 
to describe machines in detail, but to devote his space 
to the discussion of the broad principles underlying 
the numerous types of wood-working machines. 
By so doing, he cut out a great deal of very dry read 
ing, but it is quite surprising how little material of 
real value he has had to omit. When one comes to 
think of it, it is not very often that one needs to go 
to a text-book for detailed technical descriptions. A 
text-book should give the broad facts and the under 
lying principles, whilst leaving the particulars to be 
studied in the descriptive circulars issued by manu 
facturers. Mr. Ransome has had in his mind’s eye the 
manager who wants to put down new plant. Such a 
man by studying this work will find general and 
sufficiently detailed descriptions of the types ot 
machines he needs. For the rest, he can obtain 
further and more precise particulars from the makers. 

We need say little more to commend the book, but 
we ought to add that whilst the present volume bears 
the same title as an earlier one by the same author, 
which ran through many editions, it is entirely new. 
It covers the whole field of wood-working machinery. 
even down to firewood-splitting machines, and in- 
cludes the very latest developments. There is a 
good deal of criticism in it, and there are opinions in 
it with which not everyone will agree; but the 
criticism and the opinions are those of a man who is 
no dilettante, no professor, but an engineer, who was 
brought up wood-working machines and 
throughout his life has studied them from the severely 
practical side. His comments therefore must com- 
mand our attention. 
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A Sliding Cylinder Two-cycle 
Double-acting Marine Oil Engine.* 
No. IL.+ 


As may be expected, the design of the cylinders 
and liners and the piston of the sliding cylinder engine 
presents some unusual and interesting features. We 
show in the illustration to the left of Fig. 1 the upper 
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FIG. 1—CYLINDERS AND PISTON COOLING ARRANGEMENT 


and lower cylinders, together with the sliding exhaust 
and scavenge air branches. They are entirely separate 
pieces, and are joined at their inner ends by two steel 
ties with spherical end bearings, which ensure that 
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FIG. 2-—-CYLINDER TEMPERATURE GRADIENTS 


the two cylinders reciprocate together, but permit 
them to move laterally in relation one to another, so 


* See a paper read by J. C, M. Maclagan before the Institu- 


tion of Engineers and Shipbuilders in Scotland, April 15th, 1924. 


} No. I appeared April 25th. 
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as to accommodate any slight inaccuracy in cylinder 
alignment. The lateral position of the cylinders are 
determined by the two cylinder covers and the inter- 
mediate double-ended piston shown in the right-hand 
view of Fig. 1. This view further illustrates the 
complete accessibility of the various engine parts 
subjected to high pressure and temperature. If the 
ties referred to be removed, the upper and lower 
cylinders may be raised and lowered independently, 
allowing the liners, covers and piston ends to be 
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round the fuel valve head, through which the starting 
air enters the cylinder. 

Referring to the illustration reproduced in Fig. 3, 
| some details of the piston and its water cooling system 
may now be noted. The piston itself is made in three 
parts. The centre or main body is formed of ordinary 
cast iron, and is furnished with a large guide shoe 
facing, which also provides the piston cooling water 
connection. At each end of the piston is attached a 
loose piston head or cap, which is made in special 
cast iron to resist the heat stresses. These caps are 
relatively light, and are the only parts which may after 
long service require renewal by replacing with a spare 
part. Again, the sliding movement of the cylinder 
proves advantageous, for it reduces the actual length 
from the centre of the guide shoe to the end of the 
piston cap, because the cylinder movement is always 
synchronous with that of the piston. This length 
reduction also tends to decrease the tilting effect 
at the piston ends, which might be caused by unequal 
wearing of the crosshead bearings. 

The drawing in the centre of Fig. 1 shows in a dia- 
grammatic way the piston cooling system, which is 
of the open type. Fresh water is usual for the cylinders 
and the pistons, Cooling water is supplied to the 
piston through an armoured hose connected to the 
u end of the jet pipe, over which the piston inlet 
pipe slides. A guard pipe is attached to the upper 
end of the jet pipe, its lower end having a stuffing-box 
which envelopes the inlet pipe. The top end of the 
jet pipe swings on a gimbal mounting, which is housed 
on the top bracket, This mounting allows the lower 
ends of the jet pipe and the guard pipe to move in any 
lateral direction, and reduces to a minimum the side 
thrust and consequently any wear on the stuffing-box. 
Water enters the piston through the inlet pipe and 
passes down to the lower piston cap up to the top 
cap, and returns through the bracket, from which it 
is led through an open outlet pipe to the piston 
cooling drain pipe and out through the column wall. 
A tundish formed at the top part of the outlet pipe 
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examined without uncoupling the main connecting- 
rod bearings or even removing the cylinder covers. 
The drawing, Fig. 1, shows to the right a top cylinder 





raised in order to permit the piston top and the top 
cylinder liner to be inspected in the adjoining cylinder. 
A lower cylinder is raised giving access to the bottom 
cylinder cover and its liner. The facilities for ready | 
inspection considerably reduce the time required for | 
examining the engine when in port. 

Returning to constructional details, we may state 
that the cylinder jackets are made of ordinary cast 
iron, while the liners, which are lightly pressed into 
them, are turned from a special high-tension cast iron 
mixture, known as Muirhead metal. 

The liner design approaches the ideal form, for | 
near the combustion space it is of plain tubular form | 
without irregularity, and is surrounded by cooling 
water. Further, it is not pierced to accommodate | 
any valves, and is free to expand in any- direction, 
while the hot ports are remote from the cold ports. 
All ports are symmetrical and extend round the | 
entire surface. | 

The diagrammatic illustration reproduced in Fig. 2 
shows the exceptionally low temperatures in the liner | 
which have an important bearing on the heat stresses 
and proves the advantage of this form of construction 
for high-power cylinders. From the figures given, 
it will be seen that the maximum temperature re- 
corded by thermo-couples under full-load conditions 
does not exceed 270 deg. Fah., with a cooling water 
inlet temperature of 102 deg. Similar readings for a 
four-cycle single-acting engine have indicated liner 
temperatures as high as 357 deg. Fah., although the 
power developed in the cylinder was only one-third 
that of the double-acting engine under review. The 
reciprocating motion of the cylinder tends to assist, 
no doubt, in the cooling of the liners, by preventing 
the formation of deposits on the water side. It may 
also be noted that the rubbing speed of the piston on 
the cylinder is exceptionally low in the double-acting 
engine we are describing, because the motion of the 
sliding cylinder is always in the same direction as 
that of the piston. The cylinder covers are inter- 
changeable, and they are small castings of compara- 
tive simplicity which may be cast in special Muirhead | 
metal without excessive cost. They are free to expand 
in any direction, and are attached to the entablature 
by means of four ljin. studs which are stressed very 
low. 

We may call attention to the very symmetrical 
combustion space, with only one aperture in the 
cylinder cover, which serves to admit the fuel and 
the starting air. The fuel is injected along the axis 
of the cylinder,”an annular space being provided 
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FIG. 3—-FUEL VALVE ARRANGEMENT 


takes any moisture which may find its way through 
the stuffing-box glands, and prevents contamination 
of the lubricating oil in the bed-plate sump. 

The pressure in the system at the cooling water 
outlet was shown to be only about 17 lb. when the 
engine was running at full load. This would seem to 
indicate that the piston passages are amply propor- 
tioned, and that there is a natural flow through the 
system, tending to reduce the pressure at the inlet 


| pipe. 


We may now turn to the fuel valves, which as 
far as the original valves fitted to the engine are 
concerned show novel features in design. The arrange- 
ment of these valves and the fuel valve lever and cam 
pieces may be studied from the drawing shown in 
Fig. 3. They were operated partly by the compres- 
sion pressure in the working cylinder, and partly by 
the movement of the cylinder itself. It will be seen 
that valve lever is furnished with a fulcrum pin, upon 
upon it turns about midway in its length. This 
fulcrum pin was housed at the end of a piston formed 
plunger moving in a cylinder which connected with 
the combustion space of the main cylinder by means 
of an intermediate passage. This plunger was spring- 
loaded up to about 450 lb. per square inch pressure. 
At the outer end of the fuel valve lever will be seen a 
roller of usual design, which engages with a double- 
shouldered cam piece attached to the sliding cylinder 
itself. The action of the valve was as follows :— 


| Just before the cylinder reached the inner dead centre, 


the top cam shoulder came in contact with the roller 
and tilted the lever about its fulcrum slightly opening 
the fuel valve, shown alongside the controlling piston. 
This opening ensured that the pressure in the cylinder 
of the control piston would rise to cylinder pressure, 
which was about 150 lb. per square inch. The full 
pressure then pushed out the control piston, and the 
lever pivoting about its roller caused the fuel valve 
to open to its full amount, shortly after the dead 
centre was passed, As soon as the cylinder receded 
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on its expansion stroke, the roller again followed 
the contour of the cam piece, and coming in contact 
with the second shoulder it allowed the fuel valve to 
close. 

The advantage of such a valve gear will be appa- 
rent. Firstly, the usual cam shaft is entirely dispensed 
with, while, secondly, as the fuel valve opens just 
before dead centre and closes about 40 deg. after the 
dead centre, regardless of the direction of the rotation 
of the engine, all the customary fuel valve reversing 
gear may eatirely be done away with and the direction 





control gear in the “fuel ’’ and ‘‘ off’ positions, all 
plungers are connected to exhaust, so that any danger 
of the starting valves opening inadvertently is thereby 
avoided. The illustration, Fig. 4, shows the control 
platform with the starting piston valves, the hand 
controls for the engine, and the starting and blast air 
shut-off valves. The gear shown differs somewhat 
from that which hitherto has been used for marine 
oil engine work. 

In the foreground of illustration, Fiz. 4, the main 
control bracket, with its two control levers, will be 











FIG. 4-STARTING AND CONTROL PLATFORM 


of rotation of the engine controlled only by the starting 
air. 
The system of fuel valve operating gear which we 


have illustrated and described was, we learn, for the | 


most part satisfactory as regards its running per- 
formance. The top cylinder valves were in operation 
for a period of 210 hours consecutively without any 
sticking up being noted. Unfortunately, the bottom 
cylinder fuel valves showed a tendency towards 
sluggishness, and as the time available for experi- 
somewhat limited, it was decided to fit 
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seen. It is of sector shape, with a curved top plate, 
which is provided with three intercommunicating 
slots forming an H-shaped figure. The two longest 
and equal slots are in an athwartships direction, and 
are slightly curved inwards at either end ; while the 
shorter connecting slot runs in a direction parallel 
to the axis of the engine, Two hand control levers 
project upwards through the control bracket, and are 
each provided with a handle of double D shape, the 
two levers being so formed that they practically 


touch one another. One lever controls the starting 


























have been cut off from all cylinders, for it is only when 
the levers are in mid or “stop.” position that they 
can be passed through the connecting slot from the 
ahead to the astern running position. It may also 
be noted that either lever can be moved independently 
while in the long slots, thus when starting up the 
top cylinder may be put on to fuel and the bottom 
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FIG. 6 PRESSURE RECORDING APPARATUS 


cylinder kept on air, as desired. Alongside the start - 
ing platform is a revolution pointer, indicating the 
direction in which the engine is running, and also the 
air compressor throttle valve and the starting and 
injection air shut-off valves. 

The three-stage air compressor 
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FIG. 5 -CURVES SHOWING CYCLIC VARIATIONS IN SCAVENGE AIR PRESSURES 


normal cam shaft operated valve gear in the early 
engines. The valve described, however, opens a new 
field for investigation and the experimental results 
show considerable promise. 

All the starting valves are of the pressure plunger 
operated type, the compressed air for this purpose 
being supplied from the starting air system. ‘This 
air is distributed to the various plungers by a series 
of piston valves arranged above the fuel pump shaft 
and operated by cams on that shaft. 

Separate cams are provided for ahead and astern 
running, each group being brought into action by 
moving the control levers forward or aft. With the 


valves and the fuel valves on the upper cylinder of 
the engine, and the other the valves on the lower 
cylinder, These levers are so linked up that when 
they are both placed in the right-hand slot the engine 
turns in an ahead direction, while it runs in an astern 
direction when the levers are in a corresponding 
position in the left-hand slot. Agein, the extreme top 


|} ends of the slots correspond to starting air pistons, 
| while when the levers are put in the bottom ends of 
| the slots the fuel valves are set in operation. 
| the levers are brought to mid position in either of the 


When 


end slots, they stand in “ stop "’ position, so that the 


| engine cannot he reyersed until both fuel and air 


injection and starting air is mounted on the bed 
plate at the forward end of the engine and driven 
from the crank shaft, while the scavenging air com 
pressor, which is also of the direct-driven type. ' 
fixed at the rear end of the engine. The pressure 1 
the scavenge air system is about 1.7 lb. per square 
inch. An interesting means of investigating th: 
scavenging and exhaust pressures in the engine at 
various points in the cycle is rendered available by 
the use of a special pressure-detecting apparatus. 
evolved by Mr. Norman Young. We show in Fig. 
a diagrammatic drawing of this apparatus, and some 
readings obtained from it are reproduced in the form 
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of curves-—as shown in Fig. 6 on the preceding page. 

The apparatus consists essentially of a solenoid 
controlled valve, which is placed between the pres 
sure-recording gauge or mercury column and the 
cylinder combustion space or other part of the engine 
where it may be desired to measure the pressure. The 
opening of this valve is controlled by the solenoid, 
which surrounds it, which, in turn, is energised by the 
passage of a current obtained from a means of supply. 
The timing of the opening end closing of the valve is 
determined by contacts and a wiping arm. Two 
contacts are provided on the control disc, which may 
be set In any position by rotating it with respect to the 
crank angle. The pointer arm is attached directly 
to the end of the crank or cam shaft, and rotates with 
it. When the contact finger passes over the two con- 
tacts on the disc, as it does once every revolution of 
the shaft, the solenoid is energised and the valve 
raised from its seating just sufficiently long for an 
accurate pressure reading to be obtained. By 
advancing the disc, say 5 deg. every revolution, a 
series of readings may be obtained, which when 
plotted against their respective crank angles give 
the pressure displacement curve for the cycle. By 
this means, it has been possible to obtain a series of 
curves taken from various parts of the engine and to 
plot them on a common angular or line base, so co- 
relating them and showing the lag or loss of pressure 
between various parts of the system. The curves in 
Fig. 6, already referred to, refer to the scavenging 
air system, and were taken with the aid of a mercury 
column as a pressure-measuring device. The appa- 
ratus apparently records the very smallest of pressure 
changes. In conclusion, we may refer briefly to the 
results which have beep obtained for this engine during 
the bench trials. During an extended run of nine days, 
the best fuel consumption obtained was froi 0. 448 Ib. 
to 0.45 1b. of oil per brake horse-power hour, this 
being at a load equal to 1940 brake horse-power, and 
at a speed of 94 revolutions per minute. The fuel 
used was Anglo-Mexican boiler fuel oil of 0.96 specific 
yravity.. From the experience gained during these 
trials, the makers expect to improve considerably 
upon this figure, and we look forward to giving further 
details of the engine’s performance when it is istalled 
in the cargo ship Swanley, which was recently launched 
and is now fitting out. 





The Atlantic Transport Liner 
Minnetonka. 


On Monday morning last the Minnetonka, the 
latest liner to be added to the fleet of the Atlantic 
Transport Line, Limited, London, arrived in King 
George VY, Dock on the Thames. She was built by 
Harland and Wolff, Limited, at Belfast, and her 
importance is enhanced by the fact that from all 
appearances she will prove to be the largest British 
ship completed and put into service during 1924. 
By the courtesy of the owners, a large party of guests 
joined the liner at Plymouth on Sunday and accom- 
panied her to London, and it is therefore possible for 


us to speak with first-hand knowledge of the ship, her | 


accommodation and her arrangement of propelling 
and auxiliary machinery. 

The Minnetonka and her sister ship the Minnewaska 
are the largest ships berthing in the Port of London, 
and they represent the most up-to-date features in the 
construction of a combined cargo carrier and a liner 
for first-class passengers only. The Minnotonka has 
1,054,771 cubic feet of cargo space, representing some 
20,000 tons, and is therefore one of the world’s largest 
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cargo carriers, in addition to which she is provided 
with first-class accommodation for 369 passengers. 
The traditional steadiness of the company’s ** Minne ” 
class of ships has been preserved by the very generous 
beam of 80ft. and the provision of bilge keels, and as a 
comment upon this it may be stated that although 
light and drawing only an average of about 22ft. 
instead of a loaded draught of 34ft., the ship passed 
through the English Channel in heavy seas on Sunday 
last at an average speed of about 17 knots with re- 
markably little motion. There is no doubt that under 
service conditions the Minnetonka and her sister ship 
will take their place among the most steady of the 
liners in the North Atlantic service. 

After these introductory remarks, some leading 
particulars of the vessel may be given : 


Hull Particulars. 


Overall length .. é a0 f 625ft. 
Length between perpendiculars 600ft. 
Moulded breadth B80ft. 
Moulded depth . 54ft. 
Block coefficient —Te, 
Loaded draught ‘ . daft. 


32,700 tons 
21,998 tons 


Displacement 
Gross tonnage 


Total cargo capacity in cubic feet .. . 1,054,771 
Refrigerated cargo capacity in cubic feet 45,773 
Total cargo capacity in tons 20,000 


Machinery Particulars. 


Twin-screw Brown-Curtis 
single-reduction geared 
turbines 

15,000 8.H.P. at 95 r.-p.m. 

18,000 S.H.P. at 102 r.p.m. 

20ft. dia., 3-bladed built-up 
type 

12 Babcock and Wilcox 
marine typs, oil burning 

215 Ib. per sq. in. 

100 deg. Fah. 

54,852 sq. feet 


Type of machinery 


Normal shaft horse-power 
Maximum shaft horse-power 
Propellers tiibeu: = 


Boilers 


Working pressure 

Superheat ne ; 

Total heating surface 

Ratio of heating surface to 
shaft horse-power .. .. 3.66 


From the accompanying illustration, it will be 
noted that the new vessel has a straight stem and a 
cruiser stern, preserving with her ample proportions 
graceful and pleasing lines. The double bottom of 
the ship extends right fore and aft, and there are 
fourteen watertight bulkheads, carried up to shelter 
deck level, dividing the ship into fifteen water 
tight compartments. Each bulkhead is furnished 
with Harland and Wolff's patented electric power- 
operated watertight door, which doors are capable of 
being controlled from the bridge. The cargo holds are 
built with large hatches which are placed three forward 
and four aft, and are served by thirty-six electrically 
driven cargo winches of the Laurence-Scott worm- 
operated type. The derrick gear is of the latest type, 
and the derrick supports are tubular in form, with 
veltilating cowls for the hold spaces. Included in 
the cargo space is 45,773 cubic feet of refrigerated 
space, while provision is made for about 187 horses 
or cattle in 2ft. 6in. stalls on special cattle decks. 
Two other electric winches serve as boat winches. 
Altogether, there are sixteen boats, of which fourteen 
are 26ft. lifeboats and two McLean type boats. 
Welin davit and turning-out gear is installed through- 
out the ship. In the illustrations reproduced on 
page 480 we show a view taken along the boat deck. 

THE PASSENGER ACCOMMODATION. 

Like her sister ship the Minnewaska, the new liner 
has all her passenger accommodation arranged in 
the centre third of the hull length, on the lower 
promenade shelter deck and the upper decks above 
the main D deck. The reception room on D deck, 
which is 10ft. high, runs the full width of the ship, 
and is panelled in light oak, and provided with cane 











furniture upholstered in figured silk. An oak parquet 
floor is provided for dancing, and this large and well- 
appointed room also serves as a music room. A view 
of it is reproduced on page 480 and shows the stair 

way leading to C deck. The main dining-room is aft 
of the reception-room. It is also for the greater part 
of its length the full width of the ship, and is pleasingly 
panelled in white, with slight Wedgwood decorations. 
The room seats 322 persons, mostly accommodated 
at small tables. It is illuminated by double rows of 
ports, giving light to well-designed casement windows. 
Inverted globes set in the ceiling provide excellent 
artificial lighting. Immediately aft of the dining- 
room is the well-appointed kitchen and galley, which 
latter we also illustrate on page 480. The cooking 
apparatus is of the very latest design, and includes 
both coal-fired and electric ovens, as well as a baker's 
oven, soup boilers, a large salamander, griddle plates 
and toasters. The majority of the baking and cooking 
appliances were supplied by Henry Wilson and Co., 
Limited, of Liverpool. The C deck above is chiefly 
given up to state-rooms. There are no inside rooms, 
as by the adoption of the Bibby type of room, those 
rooms along the corridors have light and air afforded 
by an L-shaped extension to the side of the ship, 
where a standard port is fitted. All rooms are elec- 
trically heated, hot and cold water supplies, and 
separate fans are provided in each room. Most of 
B deck is devoted to suites of rooms, all of which are 
lighted by rectangular windows, overlooking a 
sheltered promenade deck. The two promenade 
decks are wide and spacious, and well adapted for 
amusements and exercise. On A deck are three of the 
principal public rooms. Right forward is the com- 
fortably furnished observation room or lounge, which 
is provided with large windows and is entered through 
artistically designed doors and screens executed in 
fire-resisting glass. Right aft on this deck is the 
smoke-room, which we illustrate on page 480, and 
about midships is the ship's drawing-room, again 
panelled in white. The officers’ quarters are situated 
on the boat deck and the crew accommodation is aft. 
The whole of the passenger accommodation is charac 

terised by its good taste and simplicity, combined 
with real comfort. 


PROPELLING AND AUXILIARY MACHINERY. 


‘The propelling machinery of the Minnetonka com 
prises a two-shaft arrangement of Brown-Curtis 
type steam turbines, with single reduction gearing. 
A view of the starboard turbine and gearing unit 
with the upper turbine casings and the gear-box 
cover removed, is shown in Fig. 1. The high-pressure 
turbine has twelve wheels. Steam is admitted to the 
high-pressure turbine through four valves in the 
nozzle chest, each controlling ten nozzles and a central 
valve controlling eight nozzles ; making forty-eight 
nozzles in all, of which only thirty-eight are used in 
normal service. The extra nozzles indicate the large 
reserve of power avilable in each turbine unit. Passing 
from the high-pressure turbine to the low-pressure 
turbine, work is done by the steam on a further twelve 
wheels, after which the exhaust passes into the under- 
slung type of marine condenser attached to the 
bottom of the turbine casing. Astern turbines with 
three wheels are built into the low-pressure turbine 
casings. The main steam valves of the turbine are 
arranged at the top of the high-pressure casing, and 
are controlled by two inclined ahead and astern 
manceuvring hand wheels, which are conveniently 
worked from a raised control platform at the forward 
end of the engine-room. From the gearing arrange- 
ment shown in the foreground of Fig. 1, it will be 
noted that the rotor of each turbine is coupled to its 
corresponding pinion by means of a-flexible coupling, 
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the two pinions meshing with the large double gear 
wheel, which is mounted directly on the propeller 
driving shaft. The gears are of the double helical 
type, eliminating end thrust. Special care was taken 
in the balancing of the gear wheels, and we noted 
that during the voyage the turbine units were 
noticeably quiet and free from vibration at all speeds. 
The illustration previously referred to also shows the 
Michell type thrust block and the electrically operated 
turning gear. Referring to the tunnel shafting, it 
may be stated that the thrust shafts are 19}in. in 
diameter, the tunnel shafts 18}in., and the propeller 
shafts 20in. in diameter. 

The total output of the two sets of machinery is 
15,000 shaft horse-power, with the propeller shaft 
turning at a speed of 95 revolutions per minute, or 
18,000 maximum shaft horse-power at 102 revolutions 
per minute. Each tunnel shaft is fitted with its own 
torsion meter, and as Kent's steam meters are con- 
nected to the turbine inlet valves, the exact per- 
formance of each machine can be accurately deter- 
mined. The main steam meters are of the seven-day 
recording type, and a smaller meter of the one-day 
recording type is used for the steam used for the 
engine-room auxiliaries. Very careful provision has 
been made to render the flow of oil visible in all parts 
of the forced lubrication system for both turbine 
bearings and the speed-reducing gears. A large 
sight glass indicator is provided in the discharge 
pipe leading from the gravity oil tanks, and individual 
sight glasses are fitted on all gear case sprayer con- 
nections and on the outlets from the various turbine 























































FIG. 1—-STARBOARD TURBINE UNIT 








bearings. Aft of the main turbines and placed between 
them are the forced lubrication pumps and the Har- 
land type oit filters. The working lubrication pumps 
comprise two double rotary electrically driven pumps, 
with a duty of 16,000 gallons of oil per hour, and a 
reserve lubricating oi! pump by Weir with a capacity 
of 16,000 gallons per hour. The oil is cooled in two 
Harland and Wolff oil coolers of 10,000 gallons per 
hour capacity and a De Laval centrifugal oil separator 
by Chadburn is installed, which is designed to deal 
with from 300 to 350 gallons of oil per hour. 

The CO, refrigerating plants by Hall, of Dartford, 
are placed in the first tunnel compartment, and in 
the compartment there is an _ electrically 
driven submersible emergency bilge pump constructed 
by the builders, which can be operated from the 
bridge, and is arranged to pump from any desired 
part of the ship. A similar pump at the after end of 
the forward pipe tunnel serves the fore part of the 
ship. 

In the last tunnel compartment we noted ample 
storage bins and accommodation for engine-room 
stores, such as oil and grease. This is, we understand, 
a new departure, and one to be commended. Another 
noteworthy feature was the careful way in which all 
the pipe connections had been stencilled, so as to 
show at a glance the particular service, whether oil, 
steam, water or ballast, served by the pipe run or 
valve in question. This practice has been found to 
be of considerable service to the engineering staff 
of the ship, enabling them to rapidly gain a working 
knowledge of the necessarily involved pipe arrange- 
ment of such a large machinery installation. 

Brief reference may perhaps be made to the main 
condensing plant. Each main condenser is of the 
two-flow type, with a cooling surface of 21,604 square 
feet, corresponding to a normal ratio of cooling surface 
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horse-power. Each condenser has 5098 tubes, jin. 
external diameter and No. 17 1 W.G. in thickness, 
the length between the tube plates being 10ft. 9}in. 
The main air pumps are of Weir’s dual type, designed 
for dealing with 113,500 lb. of air per hour, while the 
auxiliary air pump is of the electrically driven recipro- 
cating type, built by the same firm, with a duty of 
30,000 Ib. per hour. There are four main circulating 
pumps of the 2lin. centrifugal electrically driven type, 
designed to deliver 8000 gallons of water per minute. 
They were constructed by the builders of the ship. 

The main and auxiliary feed pumps are by Weir, as 
are also the fresh water, bilge and ballast pumps and 
evaporators. The fresh water distillers were supplied 
by Hocking and Weir’s feed water surface heaters, 
with Carruthers twin gravitation filters, are fitted. 

The boiler-rooms are two in number, each contain- 
ing six boilers of the Babcock and Wilcox marine 
type, built at Belfast. Each boiler has five oil- 
burning fronts on the White low-pressure system, 
designed for assisted natural draught. Steam is 
raised at a pressure of 215]b. per square inch and 
with 100 deg. Fah. superheat. 

In the three after boilers, which serve as auxiliary 
boilers when in port, a specially constructed boiler 
back is employed, with eight courses of Carbofrax 
blue bricks. It is claimed that this new type of brick 
requires less attention than does the ordinary fire- 
brick. 

Each of the boiler-rooms is complete with its own 
Weir type oil fuel pressure pumps and oil transfer 
pump and sediment pump, and we noted that the oil 
pressure pumps were enclosed in light steel casings 
with hinged doors, as a protection from flame in 
case of fire. The oil heaters, two in number, are 
placed overhead above the pressure pumps. 

A small lighting-up pump, of the three-throw type, 
is employed, and this may be driven by hand or by 
a standard electric drilling machine, through a Morse 
taper connection. 


flexible leads and its own switchgear. 
vice benches with racks for spare burner parts are 
provided. 


provided, and there is a complete Foamite pressure 
system, as well as the usual hand grenades. A repeat- 
ing telegraph, by Barr and Stroud, Limited, laid 
between the engine-room and boiler-room, permits 
of burners being lighted up or cut out to meet the 
exact steam requirements. 

A description of the ship and its machinery would 


Harland and Wolff's patented | 
electric igniters are used for lighting up, this appliance | 
consisting of an open carbon arc in a long holder, with | 
Neatly fitted | 


Ample sand bins for dealing with small fires are | 


of navigation by the construction of canals and 
provision of deep water channels. 
| “The canal systems of the Dominion under Gover), 


ment control are as follows : 


Lawrence 
and Lake 


“(1) The main artery, known as the St. 
and Great Lakes route, between Montreal 


J . . 
Superior, 1214 miles. 


** (2) The secondary canal systems comprising : 

“(a) The route from Montreal to Kingston, vid the 
Ottawa and Rideau rivers— Carillon, Grenville, 

ideau canals —total 252 miles. 

*(b) The navigation of the Richelieu River from 
junction with the St. Lawrence to Lake Champlain 
Chambly Canal—-Montreal to International Boundary, 
127 miles. 

“(c) The route from Lake Ontario to Georgian Bay 
known as the Trent Canal, completed, 204 miles ; pa: 
tially completed, 32 miles; branches, 53 miles; total, 
289 miles. 

**(d) Single locks and communicating channels : 
Andrews Lock (Manitoba, St. Peters Canal (Cape Bret: 
and Murray Canal (Prince Edward County, Ontario). 


“Of the 1214 miles of waterways extending fro 
Montreal to Lake Superior the canals proper form 74 
miles. These include the more important canals know) 
as the Lachine, Soulanges, Cornwall, Farran’s Poi 
Rapide Flat, Galops, Welland, and Sault Ste. Mari 
The normal level of the water of Lake Superior is 553} i: 
higher than that of the port of Montreal, and ships movi, 
westward are lifted this height by means of 48 locks. 

* The first canals in Canada were made around sv: 
of the rapids of the St. Lawrence and Ottawa rive: 
to enable the canoes of the early voyageurs to avoi! 
difficult portaging. In 1780 the Coteau du lac and 1! 
Split Rock Canals were opened. The locks were 20/' 
long, 6ft. wide, with 2ft. depth of water. In 1802 
the forerunner of the present great locks at Sault Si: 
Marie was opened by one of the early fur-trading con 
panies—-the original North West Company. This 
was 38ft. 8in. long, Sit. Yin. wide and had 9ft. of water 
The Lachine Canal above Montreal, 8} miles in lengt! 
| with locks 1LO8ft. long and depth of water 4ft. 6in., wa 
opened for traffic in 1824, and the Welland Canal between 
Lakes Ontario and Erie in 1833, the locks of the latter 
being, however, 2ft. longer and with S8ft. 6in. of water. 

“To meet the demands of the carrying trade and of 
the great industrial development of the country thx 
different canals have been several times enlarged since 
1840. 

“The present Welland Canal is the third of that name 
to be built, that of 1833 having been reconstructed in 
1845 and the latter again in 1882. The Welland Ship 
Canal, now under construction, will have locks 800ft 
in length, 80ft. wide and with 30ft. of water on the sills, 
though for the present the reaches will be excavated 
to a depth of 25ft. only. The number of locks will be 
reduced from 26 to 7. Of those the three ascending the 
escarpment will be double locks in flight, by means ot 
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not be complete without some reference to the elec- 
trical equipment. The current for power and lighting 
is provided by four 400 kilowatt 220-volt turbine 
generators, by W. H. Allen, Sons and Co., Limited, 
of Bedford. They are neatly arranged, two port and 
two starboard, in the generator flat, to which is joined 
the switchboard gallery running along the after 
end of the engine-room. The turbines are arranged 
to exhaust to the main turbines or to an auxiliary 
condensing plant, as required. In addition, there is | 
one 75-kilowatt Diesel-driven emergency generator, 
placed well above water line, and connected with the | 
main switchboard in such a way that current can be | 
supplied when the turbine generators are out of 
action. As well as the electric motors driving the 
pumps, winches, refrigerating machinery and kitchen 
machines, there are twenty motor-driven fans, vary- 
ing from 10in. to 40in. in diameter, distributed 
throughout the ship, and over 2000 lights. The 
steering gear is of the Wilson-Pirrie duplex type, with 
an electrically operated auxiliary steering gear as a 
standby. The bridge equipment and navigating 
instruments include, besides loud-speaking _ tele- 
phones to all parts of the ship, distant revolution 
recorders and a rudder position indicator, while the 
Willet-Bruce electrically operated steam whistle is 
also fitted. A powerful wireless installation and a 
submarine signalling gear also forms part of the equip- 
ment. 

The liner Minnetonka begins to-morrow a fort- 
nightly service to New York, running alternately with 
her sister ship the Minnewaska, and there is every 
reason to believe that these fine examples of British 
liner construction will prove popular ships in the 
Atlantic passenger and cargo-carrying trade. 











The Canal System of Canada." 


Iy connection with the contemplated further develop- 
ment of the Great Lakes—St. Lawrence Waterway, | 
we have pleasure in reprinting below the following article | 
dealing with the existing canal system of Canada, which 
appeared in the issue for March of the official journal, | 
Natural Resources, Canada, and which has courteously 
been brought to our notice by the Secretary to the High 
Commissioner for Canada : 


‘Water transportation has from the first been an 
important factor in Canada’s development, as was natural, 
with the great extent of her coastal and inland’ waters. 
Canals are necessary to overcome the obstructions in the 
natural waterways which admit of access from the Atlantic 
Ocean to the heart of the Continent, and this article 
deals with what Canada has done in the improvement 





* Prepared from material supplied by the Department of 





to shaft horse-power of 1.44 and 1.20 at maximum 








Railways and Canals, Canada. 


which boats may ascend and descend at the same time. 
The actual raising or lowering of the locks will requir 
only 8 minutes, and the passage from lake to lake will 
be made in 8 hours as against 15 to 18 hours at present. 
“The Sault Ste. Marie Canal, commenced in 1888 and 
completed in 1895, has a lock 900ft. long, 60ft. wide and 
a depth of 20ft. 3in. of water. The minimum depth ot 


| water throughout from Montreal to Lake Superior is 


14ft., with a minimwi lock length of 270ft. and a minimum 


| width of 45ft. 


“ The volume of traffic through the canals of the Great 


Lakes gives an idea of their importance. The canals 
| handling the largest tonnage are at Sault Ste. Marie 


There are several canals at that point, the Canadian 
Canal already described and those on the United States 
side. The combined traffic of these canals in 1922 
amounted to slightly over 66,000,000 tons. This was 
in the main composed of coal, iron ore, and grain, and it 
is worthy of note that of the total of 275,000,000 bushels 


of grain locked through these canals, in 1922, 227,000,000 
bushels were the product of Canadian farms. While 


conditions, of course, are entirely dissimilar, it will be 
of interest to compare this traffic with that of other great 
canals of the world. The most recent traffic figures are : 
Manchester Ship Canal, 4,273,544 tons; Panama Canal, 
10,884,910 tons ; Suez Canal, 17,574,657 tons; Sault St. 
Marie Canals, 66,000,000. 

“The first three mentioned canals are in operation 
all the year round, the Sault Ste. Marie Canals during 
the seasons of navigation only. As illustrating the 
development of lake navigation, it is of interest to note 
that thirty years ago—_1894— the largest boats on the 
lakes carried maximum cargoes of between three and 
four thousand tons. The modern type of vessel carries 
easily cargoes ranging ten fourteen thousand 
tons. 

“The total expenditure on the canals of Canada to 
date has been 202,165,744 dollars ; the revenue received, 
19,822,927 dollars. No tolls have been charged on the 
canals since 1903, and revenue since fhat date, now 
amounting to about three-quarters of a million dollars 
@ year, is from hydraulic and other rents, wharfage and 
elevator charges.”’ 


from to 








THE BRITISH ENGINEERS’ ASSOCIATION. 


To celebrate the successful conclusion of its great work 


| of organising the greater portion of the exhibits in the 


Palace of Engineering at Wembley, the British Engineers’ 
Association held a luncheon in the Hotel Cecil on Wednes 
day last. Many of the exhibitors and others connected 
with the Exhibition had been invited, and the great hall 
was practically filled. Mr. E. W. Petter, President of the 
B.E.A., occupied the chair, and amongst the principal 
guests were Lord Weir, Mr. L. C. 8. Amery and Sir James 
Stevenson. The Chairman proposed the toast of “ The 
British Empire Exhibition.” He pointed out that it was 
rather “‘ out of their poverty than out of their wealth ” 
that British engineers had succeeded in making such an 
admirable display at Wembley, and he hoped that the 
effort would lead to a repair of their fortunes. One of the 
principal causes of unemployment, he said, was low pro- 
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duction, which increased costs and made it difficult to 
compete in foreign markets. He expressed his regret 
over the decision with regard to the McKenna tariff, and 
his surprise that in view of its importance, the matter 
had not been referred to a Royal Commission. Sir James 
Stevenson acknowledged the toast. 
proposed * The Engineering Industry,” to which Lord 
Weir responded. He said that the engineering display at 
Wembley completely refuted any charges of decadence or 
slackness against the engineering industry, but at the same 
time they must recognise that the display was a national 
yvesture and in no sense a reflection of true prosperity. 
Our need to-day was for a national industrial policy which 
would march along with the social policy, and if -we re- 
mained much longer without it, the export industries, on 
which our people depended for their food, might reach 
the same hopeless position as that of British agriculture. 
In the interest of industry as a whole, they asked the 
Government to examine the economic changes which 
affected the export industries—-to obtain the facts and 
data, to correlate them, and to present the picture to the 
community, and then, if the remedies should be unpalatable 
they asked the Government to guide the electors instead of 
bribing them. To-day the prosperity of the British engi 
neering industry did not lie, as in days gone by, in the 
hands of industrialists, but in the hands of the Govern- 
ment, under whatever label. To Mr. Douglas Vickers was 
entrusted the toast of “ The Association,” and his refer- 
ences to Mr. Stafford Ransome and the present director, 
Mr. D. A. Bremner, were loudly applauded. Mr. Bremner 
acknowledged the toast in a brief and characteristic speech. 








A New Rotary Pump. 


rue rotary pump illustrated by the drawing below is, 
it will be seen, of a more or less familiar class, but it 
possesses several detail features which the makers claim 
set it above others of the same type. 

As will be gathered from the cut, the pump comprises 
a rotor set excentrically in a cylindrical casing, and fur 
nished with four blades or vanes. The inlet and outlet 
branches are on opposite sides of the diameter, and by 
reversing the direction of rotation of the pump the direc- 
tion of flow can be changed. 

The outstanding feature of the pump is the arrange- 
ment made for preventing the blades rubbing hard against 
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TRUSLOVE 


the casing and causing undue friction. It will be seen that 
the inner ends of the slots, in which the vanes slide, are 
chambered out slightly, and the four recesses thus formed 
are put into communication with one another. The fluid 
pressure naturally finds its way into the recesses, but as 
there is a faint leakage on both the delivery and the 
suction sides, the pressure does not rise to that of the 
delivery. The inventor informs us, in fact, that the 
central pressure is only three-fifths of the delivery pressure. 
In these circumstances, there is an excess of pressure on 
the vane tips, during a large part of each revolution, 
which tends to force them towards the centre and over- 
come centrifugal force. In any case, that force is not great, 
as the pump runs at a comparatively low speed. 

The inner ends of the' vanes bear against hard steel 
rings fixed on bosses concentric with the casing, and the 
proportions are such that the blade tips are kept within 
*/eooin. of the casing. The shaft, it will be seen, is sup- 
ported in two bearings, which, together with the central 
thrust rings, are lubricated by grease cups. 

The pump, which is made by Truslove and Co., of St. 
Peter’s Engineering Works, Colchester, has a very con- 
siderable capacity in view of its small size. One with 
2}in. branches will, for instance, deliver 4000 gallons per 
hour, when running at 150 revolutions per minute against 
a head of 120ft. It is standardised in a large number of 
sizes for connections from }in. up to 12in. in diameter, and 
can be fitted with a special gland if it is required to pump 
petrol. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY ELECTRIFICATION. 


Sin,—I have been reading with interest your leading articles 
and correspondence on the above subject. The position Mr. 
V. E. Williams takes in his letter which you published in your 
March 28th issue, especially interests me. If I understand him 
rightly, he thinks it reasonable to ask railway companies to 
subordinate their interests to those of industrial power generat - 
ing companies. He appears to believe that electrification is so 
tied up with the “ question of general power supply as to be 


Mr. Amery then 





even secondary to it.” He then proceeds to argue that as the 
single-phase high-tension system is more difficult to adapt to a 
general power supply than the direct-current system, the former 
| should be ruled out. ‘This, at least, is the inference I draw from 
his discussion. 

Your correspondent is not alone in expressing opinions of 
this kind, and we have heard more or less of the same sort of 
talk—not always disinterested—in America. It is, unfortunately, 
« fact that at the present time electric traction for steam rail- 
ways is an enormously expensive undertaking, especially when 
applied to long lines in which service must be conducted by heavy 
and infrequent train units, and before there can be any general 
extension of this new form of traction to main line work, we 
must have some system which is cheaper to install and to operate 
than any one now on the market. The only hope, which railway 
men who are conversant with the practical as well as the electrical 
side, have been able to see in this direction up to date is in the 
further development of some system which will use alternating 
current at very high potential in the trolley lines. Any move 
therefore which is made now to choke off the development of 
systems of this kind will, I believe, have a very unfavourable 
reaction upon the extension of electrification generally. 

I do not intend to take space to discuss the relative merits of 
electric systems, and each system has its merits and demerits ; 
but I do wish to utter a word of protest against messing up a 
consideration of what is best for railway work with that of what 
is best for industrial power supply. If a general power supply 
can be offered the railways which will work in advantageously 
with the best, cheapest and most reliable electric traction 
system, well and good; if, however, we have got to sacrifice 


| 
| 


| essentials in a traction system for the sake of allowing outside 


companies to monopolise the field of power supply, then it is 
high time we became alive to the possible danger in shutting 
out developments and fixing characteristics which should, and, 
in fact, must continue to be left open for improvement if elec- 
tric traction is to become general. 

To alternating current we owe the development of a system 
which furnishes the only known means of reliably supplying 
power to heavy moving trains, ¢.¢., the high-tension overhead 
trolley wire. This has been recognised by direct-current advo- 
cates as well, for all efforts lately with direct-current traction 
have been in the direction of raising potential in the trolley 
wire, so as to make more practical the collection of current for 
heavy trains. Possibly English and French railway systems 
inay be satisfied with the degree of success attained with direct- 
current systems having a relatively low potential collector wire, 
especially if they have had no experience with better systems, 
but we in this country are not satisfied, as railway men know 
that neither 1500 volts nor 3000 volts are sufficiently high 
potentials to serve all classes of main-line traffic properly, as 
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ROTARY PUMP 


we must conduct it to meet the requirements of reliabiluy and 
economy im operation. 
New York, April 18th. 


GHORGE GLBBs. 


SOLLD INJECTION AND DLBSEL ENGINES. 


Sin,—We imagine that some misunderstanding accounts 
for your publication, without comment, in your description 
of exhibits at the British Empire Exhibition of a claim that 
the working—+.¢., maximum cylinder—pressure in the air 
injection Diesel ongine is much lower than in cold starting 
engines which use solid injection, and consequently the working 
parts of the latter should be larger and stronger. 

Being, we believe, the originators of the solid injection system 
practically applied to cold starting engines, may be beg leave 
to state that the solid injection system requires no higher 
cylinder pressure than does the air injection system and, if 
anything, a lower pressure is practicable. 

This has been repeatedly stated and proved, and is certainly 
in daily evidence in our large mercantile marine engines. We 
understood it was generally accepted by all who had studied 
the arguments and the published facts on the subject. 

For high duty projects, such as submarine engines, it is not 
unusual to use higher pressures than in commercial work, 
and in such cases pressures of even over 600 Ib. may be used. 
This applies to both air and solid injection systems, however, 
and the pressure used is largely a matter of judgment and not 
of necessity, and has nothing to do with the case in point. 

Solid injection, perhaps because it is a British invention, 
has been subjected in the past to much misrepresentation 
from at home and abroad, and it is regrettable to see arguments, 
long since exploded, again revived when facts are available 
for all who care to note them. 

For Vickers Limirep, 
W. F. Rassiver, 

Barrow -in-Furness, April 30th. 








THE manager of the Tanganyika Concessions reports 
that the total copper production of the Union Miniére du 
Haut Katanga for 1923 was 57,886 tons. This is 7000 tons 
more than the estimate at the last general meeting of the 
company, and an increase of 14,524 tons over the 1922 
production. In addition to 5.2 grammes of radium handed 
over to Belgian universities and hospitals, 13.7 grammes 


Further Experimental Work on 
Diesel Engines.* 


By Enoineen-Commanpirn R. BEEMAN. 

A paver entitled “* Some Experimental Work on Diesel 
Engines,” presented by Engineer-Commander C. J. 
Hawkes, R.N., at the summer meeting of this Institytion 
in 1920, described some of the work carried out at the 
Admiralty Engineering Laboratory up to that date. The 
investigations then discussed indicated also the trend of 
the research instituted to develop the oil engine for the 
oS particular to the naval service. 

1e purpose of the present paper is to describe some of 
the further experimental work that can be made public. 
It is not possible, in any case, to cover, within the compass 
of a paper, the range of the work undertaken by the 
Laboratory, and choice has been confined to such items 
as appear likely to be of general interest to those concerned 
in oil engine development elsewhere. 

During the period covered by the present review, as a 
result mainly of the sound work of the pioneers in this 
industry and the enterprise of certain shipowners, interest 
in the problem of the development of the Diesel engine for 
marine purposes has quickened in a remarkable degree. 
And, what is more, the faith of the engine builder has been 
adopted to an increasing extent by the shipowner, so that 
at the present day the claims of the Diesel engine receive 
careful consideration in comparison with those of the 
steam engine for use in certain classes of mercantile vessels 
whose requirements fall within the limits of the proved 
oil engine developments. These limits are, moreover, 
being steadily extended. 

In the face of this increasing application afloat the 
question is not unnaturally asked whether the Diesel engine 
is being considered seriously for warships, for which it 
appears so eminently suitable in many respects. It will 
be opportune, therefore, to refer in the first place to the 
particular problems to be faced in developing Diesel engine 
designs for surface war vessels and to the prospects which 
such designs are considered to offer. 

These problems, as can readily be appreciated, are not 
without interest to the mercantile service, in respect 
particularly to the large power units that would be required 
if the use of the oil engine is extended to still larger and 
faster vessels of the liner class. 

To a considerable extent the requirements to be fulfilled 
on service by mercantile and naval vessels run on parallel 
lines. Reliability and durability are, it need hardly be 
said, the outstanding characteristics demanded. Economy 
in fuel, important and desirable though that may be, is a 
quality carrying less weight in either service, and without 
reliability and durability the expectations which this 
improved fuel economy raises cannot be realised. Further, 
if fuel economy is obtained by penalising other features of 
the ship, then that economy may not prove a profitable one 
in the long run. 

In weighing the possibilities of the application of Diesel 
engines for the propelling machinery of service war vessels 
prominence must be given to two particular features which 
have attended the development of the modern high-speed 
war vessel. One is the economy in machinery weight 
possible in suitably designed steam machinery installations 
comprising oil-fired small-tube water-tube boilers and 
geared turbines. Particulars of representative vessels so 
fitted are indicated in Table I., columns | to 4. The second 


Taste T. 
l 2 3 4 5 
*Weight per De- Permissible 
S.H.P.on No. signed Revs. weight per 
trial. of 8.H.P. per esi 
Steam shafts. per min. S.HLP. 
machinery shaft. Oil engine 
installation. installation. 
Battle-cruiser . 81 4 36,000 210 100 
Cruiser .. : 65 4 16,000 400 85 
Light cruiser .. 54 | 20,000 275 69 
Flotilla leader . . 35 2 20,000 350 42 
TEs. 33 2 13,500 360 40 


* This weight comprises the main and auxiliary machinery 
complete in running condition. It includes the water in boilers, 
feed tanks, condensers, &c., and the oil in lubricating systems ; 
also machinery spares, ship pumping machinery in main ma- 
chinery spaces, workshop machinery, distilling plant, air com- 
pressing plant, and steering engines. 

feature is the high power transmitted through a single 
propeller shaft, which ranges up through the various classes 
of vessels from 13,500 shaft horse-power in the torpedo- 
boat destroyer class to 36,000 in the battle-cruiser class. 
There is no reason to suppose that the demands on 
machinery in any future warships will be less severe than 
in the past, and these two particular features indicate 
accordingly the broad design requirements to which the 
Diesel engine design must conform. Their fulfilment 
entails a marked decrease in weight as compared with the 
designs being successfully employed in the mercantile 
marine to-day, coupled with a marked increase in the 
shaft horse-power that can be passed to a single propeller 
shaft. 

The question of the weight of the machinery cannot, of 
course, be separated from the question of the fuel economy 
of the machinery. It is hardly possible to trace in the 
general case the precise effect on the design and perform- 
ance of a warship of machinery weight versus fuel weight. 
Moreover, the matter is complicated by uncertainties as 
to the precise nature of the service the ship may be called 
upon to perform and by other considerations. It is pro- 
, however, in order to obtain an approximate basis 
weight to which the oil engine design should conform, to 
assume that the lower fuel consumption would permit of 
an increased weight of machinery, given by the following 
relation :— 

Weight of oil engine installation = weight of existing 
steam installation + quarter weight of fuel carried in 
existing steam installation. 





were sold during 1923. 


* Institution of Naval Architects, 
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The basis of this somewhat arbitrary and debatable 
relation is that the consumption of the oil engine will 
average one-half of that of the steam plant, and that the 
displacement of the vessel is the same in each case under 
average sea-going conditions; that is, when one-half of 
the fuel is expended. 

On these premises, the permissible weight of the com- 
plete oil engine installation per shaft horse-power would 
be as shown in column 5, Table I1., and columns 3, 4, and 5 
represent the conditions to be fulfilled by the oil engine 
alternative. 

The lowest power on the single shaft is 13,500. In no 
case has this power been developed on a single shaft in 
Diesel engine practice, and in the isolated cases where it 
has been approached experimentally the speed of revolu- 
tion was relatively low ; in such designs the weight would 
be considerable in comparison with naval practice. In 
fact, in the submarine sérvice where great efforts are 
necessary to cut down the weight of machinery, the weight 
of the highest-powered Diesel engine, running at about 
400 revolutions per minute, is 50 Ib. per shaft horse-power 
for the engine alone, and the weight of the complete surface 
propelling installation is 85 lb. per shaft horse-power. 

In these modern warship designs given in Table I., 
therefore, the power required is beyond that which the 
present developments of the oil engine would justify being 
employed on a single shaft, and in those cases where the 
power appears to be within the possibly attainable reach 
of the oil engine the weight restrictions are prohibitive. 

The battleship class is not represented in this list, as 
no vessel having steam machinery of the modern type 
referred to is yet on service. This class of vessel, in which 
the speed is relatively low, offers a more promising field 
of application than those given in the table, in so far as 
the machinery weight can be allotted on a rather more 
generous scale and the fuel capacity is customarily rather 
higher in proportion to the machinery weight than in 
other vessels. Such a design, supposing the ship design 
permitted the power to be divided over four shafts, would 
require oil engines capable of developing not less than 
10,000 shaft horse-power for a total machinery weight 
(corresponding to those given in column 5) of 130 Ib. to 
150 lb. per shaft horse-power if it is to compete with the 
steam engine. 

These questions of weight and power developed are very 
closely related, as will appear from further examination 
of the problem. 

On the grounds of restricted weight and headroom the 
naval engine is necessarily a high-speed engine of com- 
paratively short stroke, #.e., running at a high piston speed 
and at a high speed of revolution. Further, from the 
point of view of attaining a maximum power output, it 
would be required to operate with high mean pressure in 
the cylinder without unduly high maximum pressure, 
which governs to a considerable extent the scantlings of 
the important parts and so influences the weight. 

The use of high mean pressures tends to set a limit to 
the diameter of the cylinder and so to the power developed. 
This follows directly from the high temperature of com- 
bustion and from the fact that as the diameter is increased 
the extent of the heat receiving surface becomes less in 
proportion to the heat transmitted from the burning gas. 
Thus it follows that the attainment of high mean pressures 
in cylinders of large diameter imposes a higher heat stress 
than in small cylinders, and this is further aggravated by 
the necessity of giving heavier scantlings to secure the 
strength required to withstand the higher maximum 
pressure. 

This influence can be countered to some extent by special 
measures in respect to shielding and cooling, and the large 
designs are probably better suited to such devices, but 
those designs employing high mean pressures are neverthe- 
less less reliable in the nature of things than those that are 
more moderately rated. 

In this respect the two-stroke engines are evidently more 
severely heat stressed, for the same developed mean pres- 
sures, than the four-stroke engine ; but the change of type 
from two stroke, single acting to two stroke, double 
acting, need not be attended by any appreciable augmenta- 
tion in heat stress in the case of the more highly stressed 
members. 

The question of obtaining efficient combustion when 
using high mean pressures in high-speed short-stroke 
engines is also of considerable significance. Actually, the 
time available for injection and combustion may be as 
little as from one-twenty-fifth to one-fortieth of a second 
in a typical naval design, and the difficulties of ensuring 
satisfactory combustion increase as the rate of combustion 
is raised. 

These complicated relations between weight, space, and 
power output combine to set # limit to the power obtain- 
able from a single cylinder, according to the type of engine, 
if reasonably good reliability is to be realised without 
undesirable complication. The attainment of the high 
aggregate powers indicated will therefore lead to undue 
multiplicity of cylinders in any case, this disability, how- 
ever, being lessened as the engine type is advanced. This 
consideration, coupled with the marked handicap in 
weight from which the single-acting Diesel engine can 
hardly fail to suffer in comparison with the steam installa- 
tions, leads to the conclusion, according to the experience 
at present available, that the greatest promise, with an 
application to surface war vessels in view, rests with the 
double-acting two-cycle type. The comparison between 
the power output obtained on a given space from oil engines 
of the various types as indicated in the 1920 paper (Table 
VI.) stands. 

The well appreciated mechanical difficulties, and in 
particular the attainment of adequate longitudinal rigidity 
of the engine on a reasonable allocation of weight for engine 
structure, render it imprudent to attempt to couple at 
most more than eight large cylinders on a single crank 
shaft. On this basis it does not appear possible with our 
present knowledge to exceed about 10,000 brake horse- 
power from a single high speed engine design for naval 
work, without considerable reduction in the standard of 
reliability and durability. The possibilities of a design 
within this limit remain to be explored in a unit cylinder 
design at the Laboratory, and the practical work will be 
commenced shortly, with a full appreciation of the diffi- 
culties to be surmounted before such a design can be 
regarded as the basis for a trustworthy and reliable engine 
for service afloat. 

The problem will not be solved entirely with the pro- 





duction of a reliable unit, developing the required high 
power and falling within the desired weight. Others 
remain, and of these particular reference may be made to 
the necessity for flexibility, which is of such great impor- 
tance in the naval service. The naval engine must be 
capable of running steadily at the very low powers and 
reduced speeds corresponding to cruising conditions. 
This requirement brings with it special problems from the 
combustion and control aspects which are matters for 
special investigation and development as an essential part 
of the main problem. 

Notwithstanding the relatively high power of this 
tentative unit, it will be seen from Table I. that it still 
falls outside of the stipulated requirements in respect to 
the power transmitted‘to a single shaft for the classes of 
vessels given. 

Alternatives exist, however, by means of which such a 
high-speed engine may be used ; such, for example, as one 
of a number of power generators in an electrical trans- 
mission design, or again, as one of a number of power 
units geared to the propeller shaft through some form of 
flexible transmission. The weight of the additional 
fittings would certainly prohibit these alternatives, and 
in any case the number of power cylinders remains rela- 
tively high, so the maintenance and running liabilities of 
such a highly taxed design may be expected to be dis- 
proportionately high in relation to a steam plant. 

It is probable that a direct-driven design comprising 
10,000 horse-power engines of the double-acting, two- 
stroke type would fall within the limit of weight mentioned 
for the battleship type of vessel, viz., 150 lb. per shaft 
horse-power, although the higher propeller revolutions 
would lead to some loss in propulsive efficiency. 

This weight may appear excessively high for such a 
design, having in view the figures given for the sub- 
marine engine (viz., 85 lb. per shaft horse-power), but it 
includes provision, according to Admiralty convention, 
for certain ship and fighting appliances apart from the 
purely propelling machinery. Also it provides at source 
for the power to actuate all the ship's services and fighting 
appliances. The provision of the alternative form of power 
to replace the steam now used for these services would 
impose a disproportionate tax upon such an installation 
as a battleship in which the propelling power is relatively 
low and the fighting and ship's appliances are relatively 
extensive. 

It appears, when due consideration is paid to these 
matters, and notwithstanding a very considerable saving 
in the weight of the oil engine as compared with general 
mercantile practice, that the weight required for the 
complete installation (when duly credited for the lower 
fuel consumption of the prime movers) will not be greatly 
different from that of the steam plant. Therefore, so far 
as the speed of the vessel is concerned, there is likely to 
be no appreciable change because the displacement, by 
hypothesis, remains sensibly the same. 

The question then arises as to what net advantages the 
change offers. 

It will be sufficient, perhaps, without attempting to 
balance them, to record simply the more important pros 
and cons. 

The economy in fuel, as reflected in the lesser running 
costs, is an important one which cannot be left out of con- 
sideration ; but it will, it is thought, be conceded that this 
should not be a fundamental criterion for warship design. 
Military advantages arise from the smaller deck openings 
and elimination of large uptakes and funnels and from the 
ability to proceed at very short notice. The fuel supply 
problem would be simplified in so far as the bulk to be 
supplied would be approximately halved. The ship would 
be more roomy between decks. 

On the other hand, in the nature of things, the relia- 
bility, durability and flexibility of the high duty recipro- 
cating oil engine, exposed as it is to highly variable 
thermal and mechanical stresses, cannot expect to rival 
that of the rotary prime mover. Its maintenance, like- 
wise, can hardly be expected to call for any lesser demand 
on the personnel, and no advantage under this head appears 
likely. Then, too, by the evidence of many experienced 
in its running in the mercantile marine and elsewhere 
there is a marked reluctance to employ any but high-grade 
fuel oils, and where less suitable oils are to be employed 
a lesser reliability is usually predicted. This restriction 
in the choice of fuel applies with greater force to the highly 
rated engine; its disadvantages in comperison with the 
freedom of choice in the existing steam plents are obvious. 

There is yet another matter of some import. The deve- 
lopment of the fighting appliances has been attended by 
the use of accessories and instruments of great precision, 
on which depend the utilisation of the fullest possibilities 
of the weapons. So, increasing attention has been paid 
to the avoidance of vibration. In this respect the use of 
reciprocating engines in which it is difficult, if not imprac- 
ticable, to entirely control the vibration seems likely to 
prove disadvantageous. 

This question of the development of the Diesel engine 
for high-powered surface war vessels is, however, only 
one aspect of the research work carried out at the Labora- 
tory, although, of course, all researches on this type of 
engine are closely related, whatever may be the applica- 
tion in view. A considerable field for research is provided 
for by the development work for the existing applications 
of the oil engine for naval purposes. 

The special requirements of the submarine lead to its 
almost exclusive employment in such vessels, where it has 
given exceedingly good service, having in view the severe 
restrictions in weight, and space that necessarily operate. 
In this class of vessel the tendency has been, as elsewhere, 
towards higher speeds which have demanded higher 
powers, and, as a result of the work carried out at the 
Laboratory, it has been possible to meet the demand with 
considerable confidence. 

As is generally known, a considerable use of the oil engine 

was made for subsidiary vessels and services during the 
war period ; certain monitors were so fitted and provided 
the first examples of war vessels so propelled being under 
fire. : 
The use of the oil engine type as part of the electrical 
generating equipment in capital ships has been the policy 
since the introduction of the ‘‘ Dreadnought”’ type of 
battleship, and this course has been the means of attaining 
a considerable measure of economy in fuel under harbour 
conditions. 

These numerous applications, granting that the power of 





the individual units is low in comparison with many pro 
jected and being used afloat to-day, comprise a variety of 
types and aggregate a very appreciable horse-power, 
The experience gained from them on service provides there. 
fore a fairly comprehensive knowledge and understanding 
of the practical running and maintenance problems, 
both material and personnel, which attends the use of the 
oil engine for naval purposes. 

A study of this experience, coupled with the experi. 
mental experience at the Laboratory, can hardly fail to 
inspire a cautious attitude towards a wider application in 
surface war vessels and to the conclusion that the added 
liabilities which a change appears likely to entail could 
only be accepted if the change brings with it very important 
advantages to the qualities of the vessel, taken as a whole. 

Whether it will be possible to develop a reliable desivn 
yielding the desired qualities peculiar to the navai serv ive 
must remain at present a matter for conjecture rather 
than for a definite opinion. 

All experience, however, goes to show that progress in 
the development of the oil engine is slow. Each advance 
is attended by difficulties disproportionately great in 
relation to the progress made, and the precise difficultics 
cannot always be predicted at the design stage. They 
become evident only when full-scale trials are made and 
their solution is usually a tedious step-by-step process in 
which several variables leading to the difficulties are 
eliminated one by one, so far as is possible. This is esse: 
tially a matter for laboratory as distinct from worksh«) 
methods, and the problem calls not only for engineerin, 
skill of a high order but for a thorough and up-to-date 
understanding of the metallurgical aspects. 


(Teo be continued). 





SIXTY YEARS AGO. 


Ly the issue of April 20th, 1864, we gave a side elevativ 
and plan of a peculiar type of steam yacht which was at 
that time being built by Messrs. T. and W. L. Winan 
at the shipyard of Mr. John Hepworth, Cubitt’s Town, 
Isle of Dogs. The vessel was 256ft. long and had a di- 
placement of 500 tons, while her beam was l6ft., so that 
the ratio of length to beam was as large as 16 to 1. The 
great peculiarity of the hull, however, was not this extra 
ordinary proportion, but the fact that the transver» 
section at every point along its length was a perfect 
circle, and both bow and stern ended in a sharp point 
The engines, which were being constructed by Jackson ani 
Watkins, of the Canal lronworks, Millwall, are describe:| 
as being “ high pressure, surface condensing, and of greater 
power than usual for screw steamers of similar size 
They were to drive twin propellers, each 22ft. in diameter, 
“giving 366 square feet of water disc of propeller 
These huge propellers were only half submerged and 
one was pleced forward and the otber aft surround 
ing the pointed ends of the vessel. Mention is made 
in the same issue of a temporary bridge built at 
Blackfriars to accommodate the cross-river traffic while 
the present bridge was being built, and a quotation 
from the City Press of the period is given. In the latter 
we read :—** The temporary bridge is no mean structure. 
In its way it deserves to rank as a respectable work of art, 
especially considering how quickly it has been put up, 
and how it is adapated by its solidity, and the safe mech 
anical principles of its construction, to last quite as long 
and bear as heavy a traffic as the old bridge, which has 
so long tottered on crutches hard by. It was an ingenious 
device to construct this bridge in two floors or storeys, 
the necessary accommodation for carriages and foot 
passengers being thereby secured at the least expenditure 
of space and material. This wooden bridge is 990ft. in 
length and the upper storey is 16ft. above that designed 
for carriages. The upper storey will accommodate foot 
passengers by means of two footways, each 9ft. in width ; 
the footways of old Blackfriars are only 7ft. wide. The 
lower floor is 26ft. in width, which is the same width as the 
roadway of the old bridge.’’ ‘* We are the more particular 
in giving these figures,’ continues the account, “* in order 
to forestall the complaints which usually abound when the 
public are required to conform to new usages and bear with 
some little inconvenience for the furtherance of some object 
of utility.” The subject is quite ad propos having regard 
to the subsidence of Waterloo Bridge. While on the sub 
ject of bridges, it is interesting to note that reference is 
made in the same issue to a report made by the Board of 
Trade on rival schemes for crossing the estuary of the 
Forth above Queensferry by a bridge. One scheme sug- 
gested the use of 48 piers and the other no less than 130 ! 
Reference ix, however, made to a proposal put forward by 
Mr. Thorntan, of Edinburgh, who suggested building one 
pier on Inch Garvie and only using two spans between it 
and near Queensferry, a distance of some 4000ft. Appa 
rently the line of crossing was to be very nearly that taken 
by the present Forth Bridge. 








A NEW ORIENT LINER. 


Iv is already known that the Orient Steam Navigation 
Company has on order two large liners for its Australian 


mail service. We are now able to state that the Orient 
Company is so satisfied with the designs of its new steamers 
that it has placed an order with Vickers Limited for a 
third ship, which is to be delivered within eighteen months. 
All three ships will be of about 20,000 gross tons register, 
with single reduction geared turbine propelling machinery, 
designed for 20,000 shaft horse-power. , Steam will be 
raised in oil-fired boilers. The length of the new liners is 
658ft., and their beam 75ft. They are pi for two 
classes of passengers only, and will carry about 600 first- 
class and 1200 third-class. The accommodation and the 
public rooms will be of the latest and most comfortable 
type, and we learn that the number of single-berth cabins 
will be larger than in any other vessel afloat. The first 
steamer, the Orama, is to be launched from Vickers’ 
Barrow yard on May 20th, and the second, the Oronsay, 
is making rapid progress at John Brown's Clydebank yard, 
and will be launched early in the autumn. The three new 
steamers, together with the company’s Ormonde,a liner of 
15,000 tons, will take up the monthly sailings of the 
Orient Line fast mail service to and from Australia. 
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High-pressure Turbines. 


Tue increasing use of high pressures with a view to 
improving the efficiency of power plants, has led Brown, 
Boveri and Co, to develop special turbines. Whenever 
high pressures and temperatures are employed, a large 
heat drop has hitherto been allowed for in the first stage. 
In this way @ rapid drop in pressure and temperature is 
obtained, but with very high pressures this practice results 
in a falling off in the efficiency. If satisfactory results 
are to be obtained with high pressures and temperatures 
the original designs, it is contended, must be abandoned, 
and the conclusions arrived at by Brown, Boveri and Co. 
is that the high and low-pressure parts should be separate 
units. The best point for the subdivision is that which 
makes it possible to design the low-pressure portion on 
exactly the same lines as that of ordinary turbines working 
at normal pressures. lf the machine is designed along 
these lines it can be operated at any pressure and with 
the highest temperatures permissible with the materials 
available. 

The modern Brown, Boveri high-pressure 
is composed of a high-pressure or primary unit—shown in 
Figs. l and 2. The former shows a 3000-kilowatt turbo- 
generator set, running at 3000 revolutions per minute, and 
the latter a 16,000-kilowatt combined high and low pres 
sure set. The primary turbine can consist of one or more 
cylinders through which the steam flows successively, 
and the exhaust steam from the last cylinder is supplied 
to the low-pressure turbine. With these machines the 
makers state the pressure can be safely raised to 50 or 
even 100 kilos. per square centimetre, and the tem- 
perature to 400 to 500 deg. Cent. The type of machine 
shown in Fig. 1 is intended for expanding steam from 
100 kilos. per square centimetre to 20 kilos. per square 
centimetre. It will be seen that there are two casings, 
and each contains two discs. The drawing—Fig. 
is a sectional elevation of the first double stage of the 3000- 
kilowatt primary turbine. The live steam is admitted 
st a pressure of 80-100 kilos. per square centimetre, 
the pressure at the first dise being about 60 kilos. per 
square centimetre, and that at the second stage about 
40 kilos. per square centimetre. The speed is about 
8000 revolutions per minute and the output 1500 kilowatis. 

These high-pressure machines are remarkably small 
for their output, and the small diameters enable full 
admission to be employed in practically all cases. Blades 
of suitable height can also be used, and the small size of 
the dise also renders windage and frictional losses prac- 
tically negligible. Moreover, the peripherial speeds, 
particularly of the first stages, which are subjected to 
high pressures and temperatures are moderate, with the 
result that the centrifugal stresses in the discs are mini- 
The stresses in the first disc only amount to one- 
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becoming mixed with the lubricating oil. The clearance 
in the cooler sleeve must only be slightly greater than 
that in the bearings, and both these clearances are kept 
as small as possible so as to minimise the play in the 
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at the points of contact, the journal of the gear wheel 
is almost entirely relieved of bending moments. Hence 
this wheel can also be overhung and, by mounting it 
directly on the shaft of the generator, a special coupling 
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FIG. 2 -16,000 K.W. HIGH AND LOW-PRESSURE TURBINE 


labyrinth and consequently the gland lesses. The 
eentring effect of the water which surrounds the shaft 
raises the critical speed considerably, and prevents wear 
on the labyrinth strips. The use of a single bearing 
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FIG. 13000 K.W. HIGH-PRESSURE TURBINE AND GENERATOR 


third or one-quarter of those met with in ordinary turbine 
practice. 

The factor of safety of the materials is consequently 
much greater than usual, and since the peripheral speeds 
are relatively small very high disc temperatures can be 
adopted, and the heat drops in each stage can be chosen, 
so that the highest blade efficiency can be secured. The 
small diameters of the discs makes it necessary to adopt 
a high speed, and the high-pressure part of the turbine 
nearly always drives the generator through gearing. 
On account of the fact that only one or two discs are 
used and that the discs are light, the rotor can be eres 
and mounted on a single bearing—as shown in Fig. 3. 
This arrangement allows of the employment of two 
pinions, which are diametrically opposed, with respect 
to the gear wheel, and the gear case may be used as a 
support for the turbine casings, which are free to expand 
without upsetting the alignment. It is, of course, only 
necessary to employ a gland at one end of the casing, 
and the steam which escapes from this gland, which 
is of the well-known labyrinth type, is added to the 
condensate. 

Between the gland-box and first bearing there are 
water-cooling arrangements, 80 that the heat from the 
casing is prevented from reaching the bearings and gear- 
ing. The coolers, which are fixed to the casing, consist 
of a sleeve which surrounds the shaft. This is provided 
with radial holes through which water is supplied under 
pressure, and it flows axially outwards through a narrow 
annular space between the ‘sleeves and the shaft, which 
is, therefore, cooled. If desired, condensate may be 
employed for this purpose. Part of the water mixes 
with the highly superheated steam escaping through the 
glands, and the remainder flows towards the gear casing. 
Knife-edged strips and baffle rings prevent the water 


entails an axial thrust due to the pressure of the steam 
on the free shaft, and this thrust can either be com- 
pletely or partially balanced by the thrust of the pinion, 
if the angle of the spiral gear be suitably chosen. The 
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FIG. 3—SECTION THROUGH 


pinion shafts and gear wheels are both provided with 
single thrust bearings. 

If the two pinions meshing with the same gear wheel 
each transmit the.same power or exert the same force 





and bearing becomes unnecessary. Under these con 
ditions one bearing of the generator is incorporated in 
the gear casing, and the generator need only be provided 
with one outer bearing as used with ordinary sets. Ii 
the heat drop to be dealt with in the primary turbine 
calls for more than two casings, four are employed, and 
they are arranged symmetrically with respect to the gear 
wheels mounted on each end of the shaft. With this 
arrangement the axial thrust produced at the periphery 
of the gear wheels can be fully compensated by a proper 
choice of the spiral angles of the teeth, and both the 
bearings of the generator are incorporated with the gear 
casings. ' 

If desired, the primary turbine can be coupled to the 
low-pressure secondary turbine instead of to a generator, 
the gear wheels being either coupled to or overhung on 
an extension of the secondary turbine shaft—as shown 
in Fig. 2. The primary turbine always works in series 
with one or more low-pressure turbines, to which it is 
coupled either mechanically or by connecting the genera- 
tors in parallel on thesame system. It is, of course, evident 
that the primary turbine, which is subjected to very high 
pressures and temperatures, has to be constructed of 
materials which will withstand service conditions. 

In the event of the turbine operating with very highly 
superheated steam, it may be found preferable to have a 
separate high temperature superheater designed for 
independent firing, and the regulating and stop valves 
should then be placed before this superheater, so that 
they only deal with steam at moderate temperatures, 
and the pressure of the steam in the superheater is lowered 
when the flow of steam is reduced. Possibly it may be 
desirable to make special provision for avoiding the delay 
of the governing action resulting from the storage of high- 
pressure steam in the high-temperature superheater, and 
for this purpose throttling or blow-off valves placed 
directly before the nozzle chambers of the first high- 
pressure stage can be employed. If instead of a throttle 
valve a blow-off valve is used, through which the steam 
may escape either to the condenser or to the atmosphere, 
it is better for this valve to be fitted before the super- 
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heater, although the actual effect is obviously the same. 
These supplementary regulating devices can be con- 
trolled by the same governor as the main regulating 
valves, and their operation may coincide, lag, or lead 
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with respect to one another, but it is preferable to control 
the supplementary valves by a separate governor. 

In accordance with the makers’ usual practice, oil is 
employed for transmitting the motion of the governor. 


The primary turbines for very highly superheated steam | 
are usually provided with two governors, both of which | 
are driven off one of the two pinion shafts, and on each | 


governor shaft there is a worm gear for driving the oil 
pump which supplies oil for lubricating and control 
purposes. An emergency governor is mounted on the 
extremity of the shaft carrying the gear wheel. This 
governor closes the emergency stop valve and opens the 
plow-off valve as soon as the speed exceeds a predeter- 
mined limit. 

As a rule, the low-pressure turbine is designed in 
accordance with orthodox practice, although certain 
modifications to the bearings and shaft at the high-pressure 
end are necessary whenever the primary turbine is coupled 
to it mechanically, instead of driving a separate generator. 
With the exception of the overload valve the regulating 
valves of the secondary turbine can be dispensed with, 
although it is advantageous to retain them in order 
to enable the secondary turbine to run as separate unit 


if the high-pressure turbine has to be shut down. This | 


naturally implies that steam can be obtained either 
from low-pressure boilers or that the high-pressure boiler 


several brands of which are now on the market. The 
highest temperature to which it is expedient to superheat 
steam, the makers of these turbines explain, cannot 
be given offhand, but it is claimed that with plants built 
on the lines described, efficiencies can be secured which 
compare favourably with those of Diesel engines. 








Newington Causeway Subsidence. 


THE report by Lieut.-Colonel Mount to the Ministry of 
Transport on the subsidence of November 27th of the 
north-bound tube of the City and South London Railway, 
which was briefly referred to in our Journal last week, is 
a document that fills over twelve foolseap pages of matter. 
We do not attempt, therefore, to give it in full, but 
merely refer to one or two points in it. The moral 
to be drawn from it is the importance of small things. 
Work had been in progress for fifteen months at sixty 
different places and 19,000 rings out of a total of 22,000 
had been replaced in order that the internal diameter of 
the two tubes might be increased from 1l0ft. 2in. to 
llft. 8}in. At the point where the subsidence occurred 
the undertaking was recognised as being of a very ticklish 

















HP. High-pressure beiler 

LP. Low-pressure boiler 

HS. High-temperature superheater. 

LS. Intermediate superheater 

PT. High-pressure primary turbine and alternator. 

ST. Low-pressure secondary turbines and alternators. 
FH LIll. Elements of feedwater heater 

FP. Feed pemp. 

FT. Feed tank. 

CP. Condensate pump. 
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come into the hands of the assistant engineer unt] 
4.45 p.m. when he went at once to see the resident engineer, 
Before he could mention the matter, the news came that 
the earth had fallen in at the gap created by the removal 
of rings 998 and 997. This section had been shored up as 
usual, and Colonel Mount observes in respect of it that 
‘** in fairness to the men concerned, it should be recorded 
that the majority of the timbers—though found to be 
shorter than was anticipated—remained in position, and 
it cannot be said that they were of less strength or were 
shorter than was normally the practice had work been 
going on in solid clay.” 

In view of the terrible disaster that might have resulted 
from the subsidence, one looks at Colonel Mount’s report 
to see what comment he makes on the action or inaction 
of the parties concerned. His criticisms are very few, and 
in no case severe. The operations as a whole had, he said, 
progressed successfully for fifteen months, and were near. 
ing completion, and that fact appeared to justify the 
arrangements made, and certainly spoke well for the 
ingenuity displayed by those concerned. Colonel Mount 
does not, however, approve of the form of open poling 
adopted down the side of the gap, and especially of the 
placing of a main board of a length insufficient to overlap 
the lining at the point where water was appearing. He 
had no doubt that the inspector, like the gangers, was 
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FIG. 4 


plant is also able to supply low-pressure steam directly 
without passing through the primary turbine. 

Both alternatives are nearly always possible. Owing 
to the fact that high-pressure boilers are not very suitable 
for supplying steam in rapidly fluctuating quantities, 
it is advisable at present to use high-pressure steam 
principally for those units working on loads which only 
undergo small or gradual variations. Sudden fluctua- 
tions of load should be taken by turbines which are 
supplied with steam direct from low-pressure boilers, 
and to which the secondary turbines are connected. 
The exhaust from the primary turbine is led to the mains 
of the low-pressure boilers, and intermediate superheat- 
ing is employed if necessary. If it is necessary to shut 
down the primary turbine it is possible for the secondary 
turbine working with low-pressure steam to furnish at 
least two-thirds of the total output of the whole set, 
so that the reliability of the plant is greatly enhanced. 
Two plants in which primary turbines are employed 
are shown in Figs. 4 and 5, which are more or less self 
explanatory. ‘There is no real difference in the principle 
when the low-pressure plant is new and originally con- 
structed with the primary turbines, or when the latter 
are added to an existing installation. 

The chief difference in the two arrangements illustrated 
lies in the method of heating the feed water. In the illus- 
tration—Fig. 4—the first regenerative heater element 
receives the exhaust of the auxiliary turbines driving the 
feed pumps and the steam leaking through the high- 
pressure glands, whilst the second element takes steam 
from the mains leading to the low-pressure turbine, 
and the steam bled from the casing containing the 
second disc of the primary turbine. The condensate 
formed in each heater passes through a reducing valve 
to the previous element. The heat still contained in the 
flue gases is used for preheating the air which is admitted 
to the furnace, pulverised coal being burned under the 
high-pressure boiler. The high-pressure steam is highly 
superheated in a separate superheater, which is also 
fired with pulverised coal, and an intermediate super- 
heater which is used with the high-pressure one is em 
ployed for the purpose of raising the steam leaving the 
primary turbine to the same temperature as that generated 
in the low-pressure boiler plant. 

The arrangement shown in Fig. 5 is more simple, as 
there is no high-pressure superheater, intermediate super- 
heater, or preheater, the normal type of economiser 
being employed. Firing is carried out in the usual way 
without preheating the air, and the high-pressure steam 
is only moderately superheated in the superheater com- 
bined with the boiler. A promising type of boiler is 
considered to be that designed by Blomquist, of the 
Atmos Oompany, Stockholm, in which the water is 
evaporated in rotating tubes of large diameter, and 
which are subjected to the full heat radiated from the 
furnace. Besides ensuring uniform heating of the outer 
walls of the tubes, the rotation also gives rise to cen- 
trifugal force, which causes a complete stratification of 
the water and the liberation of the steam bubbles that 
would otherwise adhere to the walls. The material can 
consequently be very highlygstressed, and the specific 
steam raising capacity is remarkably high. The maximum 
temperature to which it is possible to superheat 
steam at the present time without limiting the 
life of the tubes to unreasonable extent is 420- 
450 deg. Cent. If still higher temperatures, about 460- 
500 deg. Cent., are required, the tubes exposed to the 
maximum temperature must be made of special steel, 
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character, as on either side of the two tubes were the 
foundations of the abutment walls of the four-track bridge 
of the Southern Railway, near the Elephant and Castle 
Station. The adjoining south-bound tunnel had been 
altered first—from the north up to ring 967 and from the 
south up to ring 1090. The south-bound tunnel is lower 
than the north-bound, and the portion uncompleted was 
beyond where the work was being done in the north-bound 
tunnel. It is important to note that the work was not 
being done by contractors, and that the men were not 
working on bonus. There was therefore no inducement to 
push the work unduly. 

The work of reconstruction that was being done at the 
point of failure differed in an important detail from that 
generally adopted. The increased diameter usually was 
obtained by the-introduction of additional key pieces, 
and using existing segments or by reconstruction with new 
iron. Some trouble was experienced near the point in 
question in April, 1888, when the tube was originally 
being constructed. Borings were*therefore taken from 
ring 950 80ft. north of a point opposite the northern 
corner of the abutment of the before-mentioned over- 
bridge, to ring 1070, 30ft. south of a point opposite the 
southern corner. These borings penetrated beyond the 
tunnel lining up to a depth of 2ft., and indicated a weak- 
ness near rings 1013 and 1015. The consulting engineers 
therefore decided to leave untouched the top segments 
and key pieces of rings 1000 to 1022 inclusive. This 
decision, in order to secure correct grading, necessitated 
rings 985 to 999 and 1023 to 1038 also being so treated. 
In April, 1923, there was trouble with water at Stockwell, 
and, as a consequence, further borings, to a depth of 5ft. 
instead of 2ft., were made at every tenth ring. They were 
not made at more frequent intervals because those made 
did not show the quantity of water found on the first 
occasion—in May, 1917—and it was assumed that the 
conditions had changed; but it is important to note 
that 5ft. of wet clay and a little water were found at rings 
990 and 1000—the failure occurred at rings 996 and 997. 
This particular type of reconstruction was begun on 
November 19th—eight days before the failure—and, like 
the work elsewhere, was carried out entirely during the 
few hours of the night when the traffic was not running. 
Operations began with ring 999, and were carried on in a 
northerly direction, and, it is important to note, away 
from the supposed weak spots at 1015 and 1013. By the 
early morning of the 27th, rings 999 and 998 had been 
completed, and the next two were in hand. At about 
3.45 water was noticed. It was said that the stream was 
about the width of a pencil and was trickling down the 
clay. It was supposed to come from a bleeding stone, and 
did not increase in quantity. The men did not probe 
because they did not know how far away the gravel was 
and did not want to fetch a lot more water down. In the 
1} hour up to the time the ganger left there might have 
been one or two buckets of water. The incident was 
duly reported to the inspector, who added to his usual 
nightly report of progress to the chief resident engineer 

| that there had been “ a slight inrush of water at 3.40 a.m. 
| at 999." The man also verbally mentioned the matter to 
the chief inspector, who asked several questions. In 
reply to them the inspector said that everything was tight 
and satisfactory ; that there was not much water—about 
as big as a pencil. Asked if it would interfere with the 
traffic, the inspector answered: ‘‘No! There would not 
be enough to fill the bottom in a month of Sundays.”’ The 
chief inspector accepted that statement as sufficient. No 
special attention was drawn to the report. It did not 


Sc 


Swan 
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deceived, but was wrong in not referring the matter at 
once to a higher authority. It was to be regretted that 
the chief inspector should have relied so implicitly on the 
inspector's judgment. Colonel Mount would appear to 
have been on safe ground in presuming that had the 
presence of a depression been revealed, special measures 
would have been taken. He thinks, then, that the case 
principally emphasises the importance of the adequacy 
of preliminary investigation, particularly in tunnels 
similarly situated. The subsequent action of the railway 
company in closing the line until its reconstruction has 
been completed is commended. 








INCREASING EFFICIENCY IN THE RAND 
MINES. 


One of the most interesting portions of the speech made 
by the chairman of the Johannesburg Chamber of Mines 
at the annual meeting of that body was that which dealt 
with the remarkable strides which have been made in the 
use of mechanical devices underground in the Rand gold 
mines. The improvement in drilling efficiency he described 
as amazing. During 1920 the 40 lb. dry jackhammer with 
hollow steel bits was drilling 16ft. per shift. Solid steel was 
substituted, and the footage went up to 18. The wet 
jackhammer with hollow steel bits was next tried, and the 
footage rose to 22. Attention was then given to thie 
drill bits, and marked improvement resulted from the exer 
cise of greater care in regulating the temperatures em 
ployed when forging and hardening the bits, and in shaping 
and sizing them for the requisite clearance. With this 
betterment in shop practice it became possible to use 
smaller bits, and the smaller hole drilled naturally required 
less energy in drilling and could be drilled at a faster rate. 
With the introduction of these small bits, the footage per 
shift rose from 20 to 30. Other improvements wer 
followed by further increased footage. Finally, 50 lb. 
machines were substituted for those of 40 Ib., and the 
heavier machine succeeded in drilling 63ft. per shift. 

By the adoption of jackhammers in the mines, there 
has been a pronounced reduction in breaking costs. One 
large mine had a decrease in twelve months in the cost 
per fathom broken by jackhammers from 58s. 3d. to 
48s. 5d., and was getting 83 per cent. of its tonnage by the 
hammers. The cost for all kinds of machines in the mine 
decreased from 71s. ld. to 53s. 10d. in the same time. 

In local metallurgical procedure, progress has been 
made by the replacement of amalgamation by means of 
corduroy concentrating tables. The high percentage 
extraction for the past year—in face of the increased 
tonnage milled by the plant—has been a marked feature 
during the period. This has mainly been brought about 
by three causes :—(1) A regular supply of ore to the mill ; 
(2) a higher standard of efficiency among the men; (3) 
improved metallurgical practice. Reduction costs showed 
an appreciable decrease. 

All the above helps to confirm the views of those who 
regard optimistically the future of the Rand gold mining 
industry. It is evident from what is being done in th« 
reduction of costs that the volume of pay rock will be 
enormously increased right along the Reef. Mines are 
now developing ahead of their plant, and additions will 
become imperative to keep pace with the progressive policy 
underground. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent. ) 


Motor Engineers Shocked. 


Tue fate of the MeKenna duties on foreign 
imported motor cars was awaited in Coventry and the 
Midlands with the liveliest interest, and though it was 
realised that the Chancellor of the Exchequer might 
abolish them, motor engineers in the district were shocked 
on Tuesday when it became known that, in spite of the 
yolume of protest against their discontinuance, Mr. 
Snowden had decided to abandon them, without, as 
they consider, economic justification or even excuse. 
The duties, there is no gainsaying, have been of very great 
assistance to the motor and allied trades, which operate 
largely in this district, and it must be borne in mind that 
anything which affects the motor industry affects a 
multitude of other trades and crafts, such as coal, iron, 
steel, non-ferrous metals, machine-tool makers, spring 
makers, frame makers, textiles of all kinds, leather, tires, 
timber, paint, varnish, nuts and bolts, and electrical 
equipment. It is considered that the Chancellor of the 
Exchequer’s action will have deplorable effects on all 
these industries. It is freely stated that to many motor 
engineering companies it will mean absolute ruin; to 
others, unfettered foreign competition, aided by highly 
organised mass production under conditions which are 
denied to manufacturers in this country, and a drasti« 
reduction of markets. It is further considered that Mr. 
Snowden, in letting the McKenna duty on motor cars 
lapse, has condemned to hopeless unemployment a very 
large number of men who are now earning steady wages 
in a prosperous industry 


The Late Mr. George Macpherson. 


| deeply regret this week to have to record the 
death, which occurred on April 24th, of Mr. George Mac- 
phe rson, of Lloyd House, Wombourne, near Wolver- 
hampton, one of the industrial leaders of the Midlands 
and Staffordshire. Mr. Mac pherson held amongst other 
positions, those of chairman of the South Staffordshire 
lronmasters’ Association, and the Midland Iron and Steel 
Wages Board, general manager of Philip Williams and 
Sons, pig iron makers, Wednesbury Oak, South Stafford 
shire, deputy chairman of the London, Midland and 
Scottish Railway Company, &c. His death is a distinct 
loss to the industrial life of this district, for his interests 
and activities ranged over the whole field of Black Country 
industry and commerce, including iron and steel manufac- 
ture, coal mining, banking, power production and railway 
and canal administration. Mr. Macpherson was most 
widely known for his iron trade activities, for he rendered 
notable service to the industry in many capacities. On 
the death of Sir Benjamin Hingley, Bart., over twenty 
years ago, he was appointed chairman of the South 
Staffordshire Ironmasters’ Association, and of the Midland 
Iron and Steel Wages Board ; and each year since he has 
been unanimously re-elected to these positions. The 
smooth working of the Wages Board, which is widely 
regarded as a model of industrial conciliation machinery, 
has been due largely of its affairs. 
Employers and employed alike frequently testified to 
Mr. Macpherson’s wise and impartial judgment in matters 
in dispute, and have acknowledged their indebtedness 
to him for the industry's long record of freedom from 
strikes and lock-outs. A few years ago his services to the 
industry were formally recognised by the presentation to 
him of his portrait in oils. For his work on the Wages Board, 
and for the sterling qualities manifested in many other 
directions, Mr. Macpherson will be long remembered, and 
his place in this sphere of administration will not be easily 
filled. He was a familiar and popular figure on the 
Birmingham lLron and Steel Exchange, where his genial 
temperament and jovial appearance combined with 
his ripe experience and judicial mind, gained for him 
a very wide circle of friends, all of whom extend the greatest 
sympathy to his widow and daughter. His only son was 
killed in the war. 


to his able conduct 


Cradley Heath Chain Maker’s Death. 


The death took place this week of Mr. Frank 
Woodhouse, a member of the firm of Messrs. 8S. Wood- 
house and Sons, Eagle Chain Works, Cradley Heath, at the 
age of fifty-three years. Mr. Woodhouse, who was well 
respected in the Black Country, was a member of the 
Chain Manufacturers’ Association 


Work Resumed. 


general resumption of work 
this week in the iron and steel and engineering industries 
of the Midlands and Staffordshire, and the weekly meeting 
to-day—Thursday—in Birmingham took on a more 
business like air. lronmasters who had taken advantage 
of the suspension of production last week to overhaul 
plants and effect necessary repairs and replacements, 
were to-day eager to secure fresh business. There was 
no great pressure of demand, however. Iron values, 
both raw and finished nevertheless ruled firm. Steel 
makers were eager to secure fresh contracts to take the 
place of those now being completed, and competition in 
this department was keen. There was, however, no 
appreciable alteration in values. Engineering firms are 
fairly employed, and in motor engineering circles the 
mere duty has formed the chief topic of conversation 
this week. 


There has been a 


No Foreign Steel. 


Midlands steel works, for the most part, are now 
wanting business, and are competing keenly for the con- 
tracts available. Fortunately foreign competition gives 
very little trouble just now. As a matter of fact, there 
18 @ practical suspension of continental steel competition 
following the continued rise of the franc, which is keeping 
the Belgian steel makers off the market, and effectually 














preventing the ruthless competition which in the autumn 
was a serious matter. It is almost impossible to get 
a Belgian quotation for finished or semi-finished steel. 
Billets, it is considered, could not be bought under £7 10s., 
against £7 to £7 5s. ruling a fortnight or so ago. English 
billets can be obtained at £8, though most firms ask £8 5s. 
and some £8 10s. A practical obstacle to foreign transac- 
tions is the inability to get delivery. Shipments are 


seriously in arrears, while as to new business nothing is | 


promised before the end of June, and in view of currency 
uncertainties Belgian exporters are shy of new export 
business. Steel masters here are accordingly looking 
for an improved demand in all departments. A fair 
amount of constructional work is being placed, with 
other good iines in prospect. The steadiness of steel prices 
indicates the keen competition by native steel masters, 
contrasting strongly, as it does, with the inflated prices 
when foreign competition was practically suspended 
during the war. The chief complaint at present remains 
the shadowy nature of profits, recent orders having had 
for their main object the keeping of customers and the 
finding of employment for the workpeople. Small steel 
bar prices continue somewhat irregular, supplies having 
been secured this week at prices ranging from £10 to 
£10 10s. Angles command £9 lis. to £10, tees £10 15s. 
to £11, joists £9 15s. to £10, ship, bridge and tank plates, 
jin. and over £10 10s. ; boiler plates, £14, delivered in the 
district. Staffordshire steel hoops are £12 at works. 
Steel scrap is still subject to foreign competition, and 
is rather easier at £4 5s. to £4 10s. 


Staffordshire Bar Iron. 


The increases in 
finished iron are maintained, and the advances have 
had no noticeable effect on the inflow of orders which, 
now that the holidays are well out of the way, has been 
resumed. A matter of great concern to ironmasters is 
the continued high price of works fuel, and it is hoped, 
now that householders requirements are becoming less, 
that some concession will be made in works coal which 
bears an excessive proportion to the cost of production 
and the present selling price. Marked bar houses continue 
well employed, supplies of best bar iron being increasingly 
called for for engineering purposes. Prospective business 
is stated to be good, and makers have no difficulty in 
securing the full £15 per ton for their output. Makers 
of merchant bars of crown quality are better employed 
than has been the case of late, and it is difficult to negotiate 
business at less than the standard of £13, which now 
rules. Chain and anchor makers in the Black Country 
look for greater activity, following the resumption of 
work at the shipyards. Some inconvenience is caused 
by the inability to obtain supplies of foreign nut and bolt 
iron, bought some time ago. Such business as is passing 
in nut and bolt bars is now going to a preponderant extent 
to native producers. Belgian bars of No. 3 quality are 
occasionally offered at £9 delivered in the district, but 
consumers will not regard these offers seriously till they 
have had deliveries that are in arrear. Nut and bolt 
makers are each week using more and more native material, 
and though many ironworks quote £12, it is still possible 
to get supplies at round about £11 15s. per ton. Lanca- 
shire makers this market quote the full 
£12. 


Galvanised Sheets. 


volume of 


recent prices of Staffordshire 


« ompet ing im 


output is maintained in 
the galvanised trade, but prices continue weak. 
For galvanised corrugated 24-gauge £17 10s. 
continues to be the general quotation, but it is claimed 
that prices substantially below this have been accepted 
on both home and foreign account. Black sheets are 
in good demand for motor building, stamping and other 
requirements. 


A go rd 
sheet 


sheets of 


Pig Iron Values. 


In the pig iron department prices are firm at 
the recent basis of £4 15s. for North Staffordshire and 
Derbyshire and £4 12s. 6d. for Northamptonshire No. 3 
foundry irons; £4 7s. 6d. for North Staffordshire and 
Derbyshire and £4 5s. for Northamptonshire forge irons 
are the values which continue to rule. More orders have 
heen placed by Staffordshire works, which are gradually 
getting busier, for forge iron. Iron is, however, being 
bought only in small lots for the most part. Where the 





| market is being sounded with regard to larger supplies 


furnace owners set their faces against the shading of 
prices, which at best, they maintain, show a very poor 
return. Midland smelters are limiting their output to 
demand, and very little being put into stock. 
There is no talk of further furnaces being blown in in 
this district, nor does there appear to be much likelihood 
of such an occurrence until conditions change very much 
for the better. Coke is easier to obtain than it was, but 
it is too dear, when present raw iron values are taken 
into account, to encourage smelters to increase their 
production, especially having regard to existing demands. 
It is hoped that when the price is next reviewed coke 
makers will see their way to reduce the present standard 
price to one more in keeping with consumers ideas. 


iron 18 


Rolling Stock Business. 


Midland railway wagon 
just now well furnished with orders, and most of the 
shops are fully employed. The additional orders for 
trucks recently booked on account of home railways 
have still further.improved the position, and many of the 
local rolling stock firms are understood to be happily 
placed for some months to come. 


building concerns are 


Institute of Foundrymen. 


At the recent annual meeting of the Birmingham | 


branch of the Institute of British Foundrymen, Mr. 
Thomas Vickers was elected president and Mr. H. J. 
Roe re-elected secretary. The report showed a member- 
ship of 155. 


Wednesbury Works Fire. 


Damage estimated to amount to several thou- 











sands of pounds was caused by a fire which occurred last 
week at the works of Edward Elwell, Limited, edge tool 
manufacturers, Wood Green, Wednesbury. The portion 


| of the premises involved consisted of a block of buildings 


used as warehouses and electrical stores and offices. 
Fortunately the fire was prevented from reaching the 
works proper, and the loss was principally in respect 
of stock of finished goods. 


Steady Decline of Unemployment. 


The fall in the Midland unemployment barometer 
continues most satisfactorily and, despite the holiday 
period, the latest returns show a further decrease in 
the number of persons unemployed. A fortnight ago 
the total stood at 120,717, but it is now down to 119,691, 
this number being distributed as follows :—Men, 85,786 ; 
boys, 2022; women, 28,797; girls, 3086. The number of 
unemployed in the Birmingham area is 29,571; Coventry, 
1737; Cradley Heath, 3875; Bilston, 2566; Dudley, 
3536 ; Oldbury, 1604 ; Smethwick, 4080 ; Stourbridge and 
Brierley Hill, 3337; Walsall, 5469; West Bromwich, 
2411 ; and Wolverhampton, 6078. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
General Outlook. 


Tue markets here for iron and steel are very dull 
and quiet, and there is no indication of a return to the 
partial activity which was noticeable before the holiday. 
As there is a general belief that the threatened strike in 
the coal trade is averted, the fear of a possible shortage 
of pig iron has disappeared, and in the view of buyers there 
is no longer any need to hurry. This is no doubt one 
reason why the markets seem dull and the volume of 
business passing is small. There is also some apprehension 
that work in the engineering and foundry industries may 
be hindered by labour disturbances. The question of an 
advance in engineers’ wages has to be settled, and at a 
recent meeting the foundrymen have also formulated a 
demand for a rise of £1 per week. So far as the Lancashire 
ironfounding trade is concerned, one cannot think that it 
is in any condition to bear such a rise in wages, and if the 
demand be pressed it may lead to a strike. 


Metals. 


The movements in the copper market do not yet 
show any definite direction, although it is generally 
admitted, both by buyers and sellers, that the prices must 
be fairly near the bottom. A slow and steady advance is 
what is needed to engender confidence and a cessation of 
the present indeterminate changes. Standard copper is 
slightly better one day and then slightly worse the next 
day, and while this wobbling continues consumers are 
inclined to keep out of the market and to buy only what 
is required for immediate purposes. Best selected ingot 
copper keeps near to £69 per ton, and electrolytic near to 
£70. The improvement in the American exchange has 
affected the latter to a certain extent. There has been 
some progress made in the effort to reduce the output of 
copper in America, but this seems to be counteracted by 
a reduction in the rate of consumption. Merchants here 
do not find much opportunity for selling, and when busi 
ness is done it seems often to be at prices rather below 
the market rates. This is especially the case with tough 
ingot copper. The prices for manufactured copper and 
brass remain comparatively high. There is, for instance, 
a full £30 per ton margin between tough ingot copper and 
strong sheets, to say nothing of the big margin between 
yellow brass ingots and brass tubes. In the old metal 
market business is more feeble than in the new material. 
Dealers here complain that the prices published by all the 
journals are far more than they can afford to pay. In 
fact, some dealers here refuse to pay more than £45 per 
ton for gun-metal scrap and £57 for clean copper scrap 
It seems almost useless now to say anything about tin 
prices. They are altogether erratic, and one does not know 
from hour to hour what may take place. Lately the price 
of standard tin has moved between £240 and £250 per ton, 
but there is no guarantee that it may not be £230 or £260 
before these lines are printed. The statistics are fairly 
favourable, but apparently the market is waiting to see 
whether any revival of buying is coming from America 
The demand for tin-plate from the canning industries is 
still very large, and this alone ought to prevent tin from 
becoming again a cheap material. The lead market has 
been weak and the prices, both for foreign and English lead, 
have been lower, but it is a question whether prices have 
not been depressed too much. The larger shipments from 
Australia have perhaps helped to lower the tone of the 
market ; but one doubts if these will continue, as they 
were caused by the extravagant prices; and besides, 
there seems to be a probability of further labour troubles 
at the Broken Hill mines. Spelter has remained a very 
quiet market, with a diminishing demand from consumers 
The price, however, is low enough, and one cannot believe 
that it can fall much lower. 


Pig Iron. 


The market in Manchester for foundry iron remains 
dull and quiet, but one cannot say that there is any evidence 
of weakening in the general position. It is true that there 
is only a small business passing, but the Midland makers 
are, as a rule, fairly well sold, and while the question of 
costs of production remains as it is, not many are anxious 
to sell far forward. Probably a hand-to-mouth trade will 
suit them better than anything else until they can know 
more certainly what are the probabilities as to cost during 
the latter part of the year. Hence there is no pressure to 
sell and the price in Manchester keeps steady at 102s. 6d. 
per ton delivered for No. 3. One does not hear that the 
foundry trade is any more active, but there is a chance of 
the development of labour troubles if the attempt to 
obtain an increase of £1 per week in wages is persisted in 
There are some foundries in the district with so little work 
that they might even welcome an excuse for shutting 
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down. Scotch iron is still selling fairly well here at about 
ll4s. per ton delivered ; but, of course, the quantity is 
not so great as it would be if the excessive cost of transport 
could be lessened. It is a little curious that Scotch iron 
should be cheap in comparison with common iron in 
Glasgow and dear in Manchester. 


Steel. 


The usual quotations for finished steel have not 
undergone any change. One does not hear much of foreign 
competition now, but although the works may have the 
bulk of the trade that is going, this is evidently insufficient 
to keep them employed. Sellers of joists and angles quote 
£9 15s. per ton for delivery in Manchester, and are probably 
aqueezable to the extent of 2s. 6d. per ton. The demand 
for plates does not seem to have received much benefit 
yet from the resumption of work at the shipyards and 
remains very inadequate. From £10 to £10 5s. per ton 
is quoted here, but probably less would be taken. Bar 
steel ranges from £10 to £10 15s. per ton and compares with 
bar iron at £13 per ton. Relatively, of course, steel is 
cheap, but it does not yet seem cheap enough to stimulate 
buying. 


Scrap. 


The dulness of the scrap market continues and 
extends to all kinds, both ferrous and non-ferrous. Scrap 
dealers complain a good deal of the difficulty of finding a 
market, and in the case of steel scrap this difficulty is 
so pronounced that merchants are rather disinclined to 
buy any more for stock. The same feeling is now beginning 
to affect cast scrap, of which there is far more than the 
market can absorb. Heavy steel melting scrap in Lanca- 
shire is not worth more than 70s. per ton, while for heavy 
cast machinery scrap dealers think it unsafe to offer more 
than about 82s. 6d., although they quote 87s. 6d. delivered 
when selling. Heavy wrought scrap is not so plentiful 
and is fairly steady at 97s. 6d. per ton. 


BARROW-IN-FURNESS. 
Hematites. 


There is no change to report this week in the 
general condition of the hematite pig iron trade of this 
district. Business is being carried on on a limited scale, 
with consumers only placing orders to cover their imme- 
diate wants. The weakness locally is still acutely felt, 
for the steel works at Barrow and Workington are idle, 
except for small branches, and these do not seek pig iron. 
Fairly large stores of iron are held at some of the works. 
In all there are eleven furnaces operating and the output 
is quite sufficient to meet all requirements. Little business 
is offering on overseas account. Small parcels of pig iron 
are still being sent to the Continent. 


Iron Ore. 


The demand for hematite iron ore is nearly wholly 
on local aceount and is of necessity slow. On outside 
account a limited business is doing in high-grade ores and 
deliveries are being made from the Hodbarrow pits and 
by sea. 
men were started again on Monday. The importations of 
Spanish ore have been quiet for some time. 


Steel. 


The position in the steel trade remains unchanged. 
At Barrow the producing plant and rail and other big 
mills are standing idle, and latest inquiry gives no hope of 
a re-start in the immediate future. At Workington the 
rail mills are also idle, but some orders are held, and 
they may be running before long. The demand for steel 
rails on home and overseas account is very small and 
competition is keen. At Barrow the hoop works are well 
employed with orders for overseas buyers, and the activity 
will be marked for some time to come. 


Shipbuilding and Engineering. 
Vickers Limited have secured an order for a 
cruiser for the British Government, and this will shortly 


add to the activity which has been more noticeable 
recently. 


Fuel. 


Fuel is in very short demand all round. With so 
few furnaces operating, East Coast coke is in very limited 
request. 








SHEFFIELD. 
(From our own Correspondent.) 


The Heavy Steel Trade. 


A LARGE amount of activity still prevails in the 
departments making heavy steel, whether of the basic 
or the acid varieties. The number of open-hearth furnaces 
at work in Sheffield is not quite so large as it was a month 
ago, but at Templeborough, Rotherham, Parkgate, 
Stocksbridge, and Seunthorpe the plants are maintaining 
their position fairly well. The output of steel for the 
country as a whole in March was the largest ever recorded, 
the monthly average of 1913 being exceeded by no less 
than 200,000 tons, and there was also a substantial 
recovery in pig iron. It is doubtful, however, whether this 
progress is being maintained. One finds little feeling of 
confidence in the future, owing to fears of increased costs 
resulting from higher wages. Mr. P. B. Brown, managing 
director of Hadfields Limited, referred to this point at the 
annual meeting of the company last week. He said that 
applications for increases had been received from prac- 
tically every trade union to which their workmen belonged, 
and it was perfectly clear that whatever was granted would 
go towards increasing the cost of products and making it 
all the more difficult for them to compete in foreign 
markets. The railway steel departments continue busy, 
but they are depending mainly upon orders from the home 
companies, the demand from overseas being by no means 


At the Newton Mine near Barrow some twenty. 








satisfactory. Among the firms which have recently received 
orders for rolling stock are Cammell Laird and Co., Limited. 
and their associated companies at Birmingham and Leeds, 


Good Demand for Wire. 


An important branch of the steel trade, which 
has for a considerable time enjoyed better employment 
than some of the others, is that which is engaged in the 
manufacture of wire. There is also a good demand for 
wire ropes, to which the mining industry contributes 
largely. The makers of these ropes are in the fortunate 
position of having a number of overseas markets available, 
and any falling off in one of these is likely to be balanced 
by an improvement in others. South Africa, Australia, 
and India are establishing wire rope works of their own, 
but this process is far from putting an end to business in 
this country, although it is interfering somewhat with it. 
There is a good deal of activity in certain of the tool 
trades. The saw department, in particular, continues 
extremely brisk, so much so that makers cannot turn 
their goods out fast enough to satisfy customers. In 
machine knives and all tools suitable for engineers, quarry, 
and building contractors’ work, business is good. Tenders 
for 5000 shovels and forks and more than 1000 pokers are 
being invited by the Army Ordnance Department. 


The Cruiser Contracts. 


The most important item of the week's news 
perhaps, is that with regard to the placing of the contracts 
for the two new cruisers which are to be built in private 
yards. The hull and machinery for one of these vessels 
is to be built by Vickers Limited, at Barrow, and the other 
by the Fairfield Shipbuilding and Engineering Company, 
Limited, Govan. Vickers, of course, have their head- 
quarters in Sheffield, and Mr. William Clark, the managing 
director, states that a good deal of work in connection 
with their contract will come to this city. The auxiliary 
contracts for the main propelling and other machinery 
of the three cruisers to be built in the Royal Dockyards 
do not affect Sheffield directly, but will no doubt be of 
some benefit to the city. Sir William Ellis, managing 
director of John Brown and Co., Limited, has expressed 
the opinion that possibly the Parsons Marine Steam Tur- 
bine Company, which has received one of the contracts, 
may place some of the work here, but he does not expect 
that Messrs. Beardmore, another of the successful firms, 
will send any to Sheffield. It is fully anticipated that 
Sheffield will get orders for the making of the thin armour 
required for the vessels. The work to be given out, how- 
ever, will not be anything like sufficient to keep the city’s 
vast armament plants fully employed. 


Maintaining the Armament Plants. 


These plants are maintained in the interest of 
the nation, and the firms consider that they have a 
legitimate grievance in the small amount of work that 
comes forward. Sir Robert Hadfield referred to this 
question last week, and some of his remarks may be con- 
sidered in the light of a warning. Under arrangement 
with the Government, he said, Hadfields Limited had 
maintained their armament plant, but the orders had 
dwindled almost to vanishing point. If it had not been for 
a certain amount of after effect from the war, he did not 
see how they could have maintained their plant for the 
Government at all. This was a question which would with 
out doubt have to be faced before long. They could not 
have or maintain a highly efficient or what might be 
described as a *‘ Rolls-Royce ’’ plant, or capacity for a 
Ford output of certain kinds of products demanded by the 
Government unless the Government did something to 
assist them. ‘It will be the old tale over again,” he 
proceeded. ‘In 1908 we put down a special shrapnel 
plant for the Government, which they kept going for two 
years, then left us stranded, and finally it had to be dis- 
banded and the shop used for any other purpose which 
could be found in those days. Then, when the war came, 
we were expected to have the capacity without the plant, 
which was an impossible condition to meet.’’ He men- 
tioned incidentally that the firm’s production capacity 
in armour-piercing shell might be said to be sufficient to 
supply all the fleets of the world. 


Cutlery and Plate. 


There is no improvement to record in the con- 
dition of these industries. Companies who have just com- 
pleted their financial year and issued their reports tell a 
story of difficulty in maintaining turnover, and even of 
trading losses. There is a good deal of activity in spoons 
and forks, and cheap goods in cases, but much of this trade 
is of a character that is not engaged in by old-established 
houses. Sales of stainless cutlery are rather below those 
of a year ago, and a falling off is reported in the demand 
for the best classes of hollow-ware. Table outfits for 
ships, hotels, railways, and cafés, are providing a rather 
increased amount of work. ~ 


A Deal in Boiler Works. 


An interesting proposal has been put before the 
shareholders of Clayton and Shuttleworth, Limited, of 
Lincoln, by the directors, who propose to transfer their 
boiler works and boiler business, together with their 
foundries and engine works, to Babcock and Wilcox, Ltd. 
The purchase price is a quarter of a million sterling, and 
the purchasers are also to take over finished and partly 
finished work and stocks of raw material in those depart- 
ments at a valuation, which will represent a substantial 
sum. The scheme is to be submitted to the annual meeting 
of shareholders next week, and the directors strongly 
recommend acceptance of the proposed agreement. 


Coal and Lead. 


The latest news with regard to colliery progress 
in this district comes from Markham Main, near Don- 
caster. The sinking operations there are gpproaching 
completion. Excellent progress has m made, and so 
satisfactory has been the advance of the past few weeks 
that it is thought coal may possibly be struck within the 





next fortnight. The estimated depth of the Barnsley beq 
in this district is 735 yards. When the enterprise jg 
rewarded this will be the most important development of 
recent times in the Doncaster district. The pit will be 
the nearest to the town and will actually work coal under. 
neath the famous racecourse. In view of the recent revival 
of the old lead industry of Derbyshire, it is interesting to 
learn that a vein of ore has been struck at Bradwell during 
the digging of foundations for a memorial hall. Quant ities 
of the material thrown out have been dressed by old lead 
miners, and nine dishes of dressed ore have been obtained. 
It is believed that large stocks of lead exist underground 


Transport Questions. 


The construction of the Dearne Valley Light 
Railway, connecting up a number of populous towns in 
South Yorkshire, proceeds apace, and it is expected that 
the undertaking will be opened for traffic in June or July. 
The committee of the railway have approached the Mex|)ro’ 
and Swinton Tramways Company with a proposal for the 
linking up of the two undertakings, so that a through 
service can be arranged. The chairman of the Tramways 
Company has expressed the opinion that when this agree. 
ment is in operation both undertakings will benefit con 
siderably. In the East Riding the County Council have 
in prospect a number of important road reconstructions. 
The largest of these relates to the road from Hull! to 
Howden and Selby, a distance of 35 miles. This road gives 
access to Hull from towns in the West Riding and in 
South Yorkshire, and is also part of a great highway which 
links Hull with Liverpool by means of the proposed bridge 
at Boothferry. The cost of improving the road is estimated 
at £500,000 or more, and the fate of the scheme depends 
upon the amount of support which may be received from 
the State. The Ministry of Transport has been approached 
with a view to ascertaining the extent of the assistance 
which may be expected. The Highways Committee of the 
County Council has decided not to lay any more roads of 
water-bound macadam, but to use bitumen surfacing or 
tarred slag instead. Some reconstructions with bitumen 
surfacing have already been carried out between Hull and 
York, for example, and the material has been found to 
withstand the winter weather remarkably well. 








NORTH OF ENGLAND. 
(from our own Correspondent.) 
Indian Steel Tariff. 

THE proposed Indian steel tariffs are attracting 
a good deal of attention in steel trade circles in the North 
of England, and grave fears are expressed as to the ulti- 
mate effect upon the industry. India imports annually 
about 1,500,000 tons of iron and steel, a useful proportion 
of which is made in the North of England. Now the 
Indian Tariff Board has issued a report advocating the 
imposition of protective duties on fabricated steel of 
virtually all classes, on finished plates, sections and 
fabricated steel work. It is contended in the report that 
India possesses great natural advantages for steel manu 
facture, but that owing to the importation of low-priced 
steel, the whole Indian iron and steel industry is in the 
gravest jeopardy. Without protection, continues the 
report, there is no possibility of expansion and development 
which would enable Indian makers to produce at com 
petitive prices. It is generally felt in this district that 
the imposition of the tariffs will seriously and adversely 
affect British firms supplying the Indian markets. 


Cleveland Iron Trade. 


Whilst there is still a fairly active demand for 
Cleveland pig iron, the market is in rather an uncertain 
state, and prices are weaker. The fact is that a consider 
able proportion of the heavy sales in the early part of 
April were made to merchants who bought on the rise 
as a speculation. Much of this iron has not yet been 
taken out, and is now being offered in competition wit) 
makers’ iron. This, no doubt, is the explanation for 
the easier tendency, and possibly these second hands will 
need to be eliminated before the market recovers its 
strength. On the whole, however, the outlook is not 
discouraging. Continental demand may not be quite 
so active as it was, but some big shipments have yet to 
be made, and Cleveland iron can now compete on favour- 
able terms in most of the European markest. The home 
demand for foundry iron is quiet, and sales are only 
possible at cut prices. As a consequence, No. 3 G.M.B 
Cleveland pig iron has eased to 92s. per ton, and it is 
understood that a good order might be placed at 91s. 6d 
No. 1, which is still scarce, remains at 97s. 6d. ; whilst 
No. 4 foundry is round about 91s. ; and No. 4 forge 90s 


Hematite Pig Iron. 


Increased activity is reported in the East Coast 
hematite pig iron trade. Some big sales are reported, 
so that the makers’ position has in some instances been 
materially improved. Nevertheless it is still possible 
to place orders for mixed numbers at 98s. 6d., although 
most of the makers adhere to a quotation of 99s. per 
ton, with No. 1 at a shilling premium. 


Ironmaking Materials. 


There is no indication of any revival of interest 
in the foreign ore trade. Consumers have contracted 
for all, and in some cases for more than they need, and 
consequently merchants have to be content with execut- 
ing deliveries under current contracts. A slight fall in 
ore freight rates enables sellers to offer rather better 
terms, but best Rubio ore remains nominally 23s. 6d. 
per ton c.i.f. Tees. Coke prices are easy. There is an 
abundance of coke about, and although some sellers 
ask as much as 30s. per ton for good Durham furnace 
brands, business is possible at 28s. per ton delivered at 
the works. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
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trade shows little alteration on the week. There appears 
to be less foreign competition just now, but business 
is only proceeding slowly, and scarcely any of the works 
are fully employed. Prices are unchanged. 


The Coal Trade. 


The exceptionally slow demand for coals of 
every description is having a weakening effect on the 
Northern coal market, and every quality is showing signs 
of a rapid fall in quoted values. The persistent with- 
holding of orders from all continental centres is giving 
real anxiety to coalowners, who have every prospect 

if there is not a quick reaction in the demand—of having 
to face idle time. Weakness prevails in every branch 
of the trade, and although shipments at the moment 
continue on a steady scale, yet as the present orders are 
wiped off there is nothing to replace them. Tenders were 
recently forwarded to the Norwegian State Railway 
authorities offering 30,000 tons of steam coals for May 
shipment, and, although Northern merchants considered 
tender prices were low, the authorities have turned down 
all their offers, and state that they will invite a new set 
at the end of the week. It is stated that German offers 
were at cut prices, so that competition is likely to be very 
keen on the ensuing occasion. With a view to attracting 
business, both coalowners and second-hand sellers are 
cutting prices, and values show a substantial decline 
over the last ten days; but Yorkshire is competing 
keenly, and advices from Germany state that there 
are vast quantities of coal lying on the canals and at 
or near Dutch ports awaiting shipment. For this almost 
Although the 
is sO meagre operators take the view that it is 
only temporary, and expect an improvement, although 
not to any There is no movement 
in the demand for coke, and stocks are steadily increasing. 


any price would he accepted to clear. 


mquiry 


pronounced extent. 











Buyers are independent, and very few orders are cir- 
lating, while competition for business remains very 
aeen 
| 
SCOTLAND. 


(From our own Correspondent.) 


Steel Material. — British ». American. 


DURING the past week the Glasgow Corporation 
Sub-committee on Works and Stores had under con- 
sideration various tenders for material for special contract 
work. The offer of the United States Steel Products 
Company was the lowest and secured recommendation. 
\n amendment in favour of the lowest British offer was 


defeated. It is said that the difference between the 
\merican and the lowest British tender is round about 
£500, 

Pig Iron. 


While the volume of business in the pig iron 
market cannot be said to have increased to any extent, 
the export inquiry has improved somewhat, and a slightly 
firmer tone is noticeable. The firmer tendency in prices 
is probably partly due to the absence of foreign com- 
petition at present. At any rate, the output at the moment 
is easily equal to all demands. 


Wages in the Pig Iron Trade. 


The aceountant’s report on the examination of 
the employers’ books for January, February and March 
states that the average net selling price was £5 Is. 10d. 
per ton, which means an increase of 2 per cent. on basis 
rates in the wages of the workmen. 


Steel and Iron. 


Generally speaking, the steel and iron markets 
are quiet. Opinions on the whole express a little more 
confidence in view of the hope that labour troubles will 
be settled on a more lasting basis. At the same time 
consumers are no more prepared to purchase extensively 
until such a settlement has been accomplished. The 
placing of Admiralty work on the Clyde may help matters, 
but it is a fact that in the meantime steel makers find 
difficulty in securing specifications against existing con- 
tracts, to say nothing at all about new business. At some 
works the process of keeping mills engaged is an increasing 
problem, the impossibility of seeing more than a week 
ahead being too general to be healthy. Continental 
competition is not so apparent at the moment, and local 
prices tend to firm, but with consumers on the outlook 
for easier terms, any movement in the former direction 
is likely to be short lived. Steel plates and sections are 
very short of new orders. Sheets are a shade busier 
on export account, though heavy gauges remain rather 
poor. Home prices are unchanged. Bar iron mills 
are in much the same position as steel mills. Makers are 
on the outlook for new business, and while some small 
lines are mentioned, nothing of an important nature has 
been reported. The same remark applies to the re-rolled 
steel.branch of this industry. So far as regards business 
in the last-named prices have, in most cases, to be shaded 
considerably to effect sales. 


Coal Trade Tone Weakening. 


Conditions in the Scotch coal trade now show 
an almost complete change from those obtaining a week 
or two ago. The collieries have still a fair amount of 
business to overtake, but traders are now quite con- 
fident that when the bulk of these orders are com- 
pleted the price of fuel will drop considerably. Con- 
sequently, the foreign demand has dropped away despite 
a slight shading in quotations, and business during the 
past week has been of small account. Aggregate ship- 
ments for the week show a decrease of nearly 40,000 
tons, and amounted to 236,863 tons, against 274,873 
tons in the preceding week and 347,329 tons in the same 
week last year. The decrease is almost entirely accounted 
for by the decrease in shipments from the Clyde. The 


ports on the Firth of Forth are still suffering from the 
effect of the dock trimmers’ strike at Leith, but the 





| were good, 


clearances from the Fifeshire area are well up to the recent 
standard. Indeed, the returns from Burntisland are 
the highest for this year to date. The bulk of the fuel 
shipped abroad went to Germany, Scandinavia and 
West Italy. The improvement in the labour outlook 
in the trade and the more remote possibility of a stoppage 
is responsible for the drop in home demands. Local 
consumers are now apparently content to work on fuel 
put into stock against the possibility of a strike. The 
home market, therefore, like the export, has been a very 
dull one throughout the week, practically nothing of 
any consequence having been reported. Home prices, 
too, like the export quotations, are easing. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Outlook. 


Tue business outlook in the coal trade has not 
improved since writing a week ago, and the conditions all 
round are very quiet. There are, of course, a few inquiries 
on the market for supplies, among them being that of the 
Egyptian State Railways for 150,000 tons of steam coals, 
for which tenders have to be in on May I4th, and 10,000 
tons of best Admiralty large coals for the Swedish Railways 
Administration for delivery May and June. Prices have 
also to go in for one or two other inquiries for supplies of 
about 10,000 tons; but, apart from these, the general 
demand from the Continent is meagre especially for 
early shipment, which is the position for which the 
collieries most want orders. The market has weakened 
materially and is only what was expected weeks ago, but 
could not be avoided in view of business having been 
frightened away through fears of a strike, though collieries 
could doubtless have ameliorated the position somewhat 
had they in the early part of April, when the conditions 
been rather more reasonable in their ideas 
regarding prices for the end of this month and for May 


shipment. Now the position is that the foreign buyer is 


| holding off and collieries are placed in a very difficult 


situation, as even the fall in values has not brought them 
much relief in the way of fresh business. Very few colliery 
undertakings have been able during the past week to avoid 
the temporary suspension of working at one or more of 
their pits, and the docks are short of prompt tonnage. As 
coals cannot be tipped quickly enough it follows that the 
supply of empty wagons is restricted and irregular working 
is inevitable. Compared with the early part of April, 
best Admiralty large coals have fallen approximately 4s. 
per ton and the prices of other grades have fallen more or 
less proportionately, It will take a little time to recover 
from this unpleasant situation, as, of course, foreign buyers 
are not likely to operate to any appreciable extent until 
they feel that the market is on bottom. The prices which 
some collieries have recently accepted to clear standing 


| coals and avoid stoppage of their pits must be getting 


very near to the limit of their concession in view of their 
working costs. 


Swansea’s New Dry Dock. 


The new dry dock erected by Palmer's (Swansea) 
Dry Dock Company, Limited, is practically completed and 
will be formally opened on May 14th by Lady Pole, the 
wife of Sir Felix Pole, the general manager of the Great 
Western Railway Company. The new dock is 560ft. long, 
75ft. broad at entrance, and its depth on sill at H.W.O.8.T. 
is 26ft. Extensive engineering works have also been con- 
structed. In addition, a berth for repairing vessels afloat 
with a repairing jetty 760ft. long is to be constructed in 
the Queen's Dock 


Tin-plate Joint Board. 


The scheme approved by the Transport Federa- 
tion and the Iron and Steel Confederation, which will be 
submitted in due course to the employers, provides that 
the Welsh Tin-plate Industrial Council shall be composed 
of thirty-two representatives of employers and an equal 
number of the men’s organisations at present represented. 
Another proposed alteration deals with the provision for 
dealing with disputes, At present most of the claims which 
come before the Council are referred to a joint standing 
committee, but under the revised scheme differences 
arising at any works will be dealt with by local works 
committees and, failing a settlement, will then be referred 
to the joint standing committee, the representation of 
which is to be increased from six to nine from each side, 
together with the officials. Should a settlement then not 
be reached the committee shall report the claims and dis- 
putes to a sub-committee to hear evidence and, if necessary, 
recommend to the joint committee arbitration. The 
scheme further points out that it shall be an accepted 
principle of the Council that no notices shall be presented 
by either side for the purpose of enforcing claims and 
that there shall be no stoppage of work in the form of 
strikes or lock-outs during the process of negotiation or 
arbitration. 


Prices of Steel Bars. 


The announcement was made at Swansea at the 
end of last week that the ascertainment of the selling price 
of steel bars for January, February and March was £8 I4s. 
per ton, as against £8 14s. 8jd. in the previous three 
months. This reduction of 8}d. will not affect the wages 
scale in the steel and tin-plate trades, which will remain 
at 36} per cent. in the steel trade and 11} per cent. (plus 
74 per cent. ex gratia allowance) in the tin-plate trade. 
These will continue to operate until the end of July. 


Current Business. 


The immediate demand for steam coals is quiet 
all round, and the tone of the market is easy. The indi- 
vidual position of collieries varies considerably, and in 
consequence this is reflected in the prices which are 
accepted. Substantial concessions have been made to 
those buyers who can take quick delivery of coals in order 
to provide the collieries with empty wagons and so avoid 





stoppage of work at the pits. Comparatively few, how- 
ever, can take advantage of this situation, as the number 
of orders in hand is smal! compared with normal conditions. 
Best Admiralty large are quoted at 28s. to 28s. 6d., with 
second qualities about 1s. less. Small coals are fairly 
plentiful and weak at about 18s. for the superior grades ; 
but it is possible that small coals will show some improve- 
ment, as the irregular working of pits will mean the curtail- 
ment of supplies of smalls. Coke is also rather easier, 
while the demand for patent is somewhat dull. Anthra- 
cite coals show no material alteration and are about steady. 


Pits Closed. 


Three of Messrs. Guest, Keen and Nettlefold's 
collieries in the Dowlais area were closed down on Wednes 
day, these being Nos. 1 and 2 Fochriw pits and the South 
Tunnel pit, where 2500 men were employed. Arrange 
ments are being made to absorb some of the labour into 
other pits. 








AIRCRAFT APPRENTICES VACANCIES. 


As « result of the Government's decision to increase 
the strength of the Royal Air Force for home defence 
purposes, approximately 700 aircraft apprentices, who 
will be trained as skilled craftsmen, are required for entry 
into the R.A.F. technical schools of training within the 
next few months. Nearly 800 apprentices have already 
completed their training and been posted to squadrons 
as qualified craftsmen, and more than 3000 are at present 
undergoing training at Halton, Bucks., Cranwell, Lincoln 
shire, and Flowerdown, Hants 

Aircraft apprentices, as our readers are aware, 
selected from two examinations, one an open examination 
conducted by the Civil Service Commissioners, and the 
other a limited competition conducted by the Air Ministry 
in conjunction with the local education authorities of the 
country. The closing date for applications to sit for the 
next limited competition, which will take place on June 
3rd, is May 6th, but applications received during the sub- 
sequent week will be accepted. Candidates for this 
examination, who must be physically fit and normally 
between the age of 15 and 16) at the time of entry, should 
make application, if they are still at school, to their head 
masters with a view to securing a nomination from the 
education authority responsible for the school. If they 
have left school application should made to the 
Advisory Committee for Juvenile Employment in their 
area, while boy scouts can also apply to the authorities 
of the Boy Scout Association and territorial cadets to the 
officer commanding their units. There is no fee for this 
examination, which is carried out at schools in each area 
where boys are nominated. 

The whole scheme was fully explained in the series of 
articles which appeared in our issues of February Ist, 
8th, and 15th last, and copies of the regulations for entry 
for the examination (A.P. 134) can be obtained on appli 
cation to the Secretary, Air Ministry, Kingsway, London, 
W.C. 2. 


are 








CATALOGUES. 


Ruston anp Hornssy, Limited, Lincoln.—Catalogue on 


drag-line excavators. 

Avromotive Propucts Company, 3, Berners-street, W. 1 
Copy of the Timken Magazine. 

Vickers-Srrearnine Borter Company, Limited, 20, Kingsway, 
W.C, 2.—New edition of catalogue on water-tube boilers. 


Harwot Sreciatties Company, 11, Strand-streot, Liver 
pool.—Copy of leaflet on the Harwol patent self-adjusting ring 
spanner. 


Tue Dowson anp Mason Gas Prant Company, Limited, 
Levenshulme, Manchester.-Folder on oil and petrol handling 
simplified. 

Hans Kenowp, Limited, Burnage Works, Didsbury, Man- 
chester.—Illustrated pamphlet on chains for conveying and 
elevating machinery, this Cotes a new series of chains recently 
patented by the firm and known as the hollow stud type for 
conveying and elevating purposes and slow-speed driving. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to announce that Mr. C. F. Mackness, M.LE.E., 
who has been for the last ten years on the staff of Vickers Limitec, 
London, in charge of the electrical sales department, and until 
recently chief engineer of the hydro-electric department of that 
company, has resigned as from February 29th last. His present 
business address is 37, Norfolk-street, Strand, London, W.C. 2, 
and telephone number, Central 1091. 


We learn that Lieut.-Colonel H. K. Stephenson, D.8.0., D.L,. 
J.P., who was closely associated with the late Sir Frank Mappin, 
Rart., and who, after the latter's death in 1920, became chairman 
of Thomas Turton and Sons, Limited, of Sheaf Works, Sheffield, 
has now, in addition, taken over the duties of managing director 
in place of Mr. 8. J. Young, who has resigned. His son, Mr. 
W. R. 8. Stephenson will continue to act as assistant managing 
director, a position he has filled for some time. 








Eneixnereinc Goirine Sociery.—Spring meeting of the 
Engineering Golfing Society was held at Beaconsfield, on 
Wednesday, the 30:h inst. There were 46 competitors, but 
unfortunately heavy rain interfered with their enjoyment. 
In the morning the ‘‘ President's Challenge Cup ’’—18 holes 
stroke competition under handicap— presented by Sir 
Alsxander Kennedy, for members in the First Division, with 
handicaps of 10 and under was won by A. Valon with 86-9=77 ; 
the 2nd Prize going to J. R. Dallmever with 86-8=78. The *‘Wil- 
son Challenge Cup,” presented by Mr. R. P. Wilson, tor members 
in the Second Division, with handicaps of 11 and over was won 
by H. L. Williams with 88-13=75, the 2nd Prize being taken 
by C. 8. Davidson 91-12 = 79. The best scratch score for 
the prizes presented by the Sa. Mr. W. L. Mansergh, was 
won by C. H. Haywood 83. n the afternoon, the four-ball 
foursomes match play against bogey were won by R. P. Wilson 
and G. V. Twiss, 5 up; the 2nd Prizes going to A. J. Boyd and 
K. Wolfe Barry (after a tie with G, fr. C. Taylor and J. J. 
Guest) 4 up. 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast— 
Native - 
Foreign (c.i.f.) 


17/6 to 26/- 
23/- 
23/- 


(2) ScoTrtanp— 
Hematite. . 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron .. 
No. 3 G.M.LB. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDs— 
(3) Staffs.— 
All-mine (Cold Blast) .. 2 6 .. « 
North Staffs. Forge 6to4 10 0 
Foundry ® .. 


(3) Northampton— 


Foundry No. 3 
»» Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 

(8) Lincolnshire — 
No. 3 Foundry 
No. 4 Forge 
Basic 

(4) N.W. Coast— 
N. Lanes. and Cum.— 


Hematite Mixed Nos. .. | 5 
{ 


ScorLaypD— 
Crown Bars 
Best os 

N.E, Coast— 
Common Bars 

LaNcs.— 


Crown Bars ee 
Second Quality Bars 
Hoops 


8. Yorrs.— 
Crown Bars 
Best a 
Hoops 

MIDLANDs— 
Crown Bars + 
Marked Bars (Stafis.) 
Nut and Bolt Bare 
Gas Tube Strip 


tol2 0 0 


(6) Home. 
£ «. d. 
(5) Scortanp— 

Boiler Plates . . -. ww @.. 
Ship Plates, fin.andup 10 5 0... 
Sections .. ee oe os 2 ©. Oc. 
Steel Sheets, ?/,,in.to fin. 12 10 0 .. 
Sheets (Gal. Cor. 24 B.G.) = 


(1) Delivered. (2) Net Makers’ works. 


N.E. Coast— 


Ship Plates 
Angles 
Boiler Plates .. 
Joiste P 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light ,, 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) .. 
Hoops (Best) .. 
» (Soft Steel) 
Plates ud weal” de 
» (Lanes. Boiler) .. 
Saerristp>— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic 
Intermediate Basic 
Soft Basic 
Micegp jw (e 
Soft Wire Rods 
MIDLanDs— 
Small Rolled Bars.. .. 
Billets and Sheet-bars .. 
Sheets (20 W.G.) 
Galv. Sheets, f.0.b. L’pool 
Angles ~~ es 
Joists 
Bridge and Tank Plates 
Boiler Plates .. de 


coacccscoscs 


Swansza— 
Tin-plates, L.C., 20 by 14 
Block Tin (cash) 
oo (three months) 
Copper (cash) 
oo (three months) 
Spanish Lead (cash) 
” (three months) 
Spelter (cash) de, 00 
os (three months). . 
MaNCHESTER— 
Copper, Best Selected Ingots 
*» Electrolytic 
mt Strong Sheets .. 
o Tubes (Basis price) 
Brass Tubes (Basis price) 
» Condenser : 
Lead, English 
»  Foreign.. 


Tungsten Metal Powder .. 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6p.c.to8p.c. ,, 
8 p.c. to 10 p.c. ,, 
Specially Retined 

. 2p.c. carbon 
Ips. os 
0.75 p.c. carbon 
” carbon free 
Metallic Chromium 
Ferro Manyanese (per ton) 


» Silicon, 45 p.c. to 50 p.c. 
» T8p.c. 


Vanadium 
Molybdenum 5 
Titanium (carbon free) .. 
Nickel (per ton) 
Aluminium (per ton). . 





(3) f.0.t. Makers’ works, approximate. 


£9 to £9 5 


NON-FERROUS METALS. 


24/3 to 24 
240 15 
240 15 
63 12 
64 10 


30 


31 
30 


68 


_ 


96 
0 
0 
0 

33 

32 


coworosc So 


_ 
ace eK OSC UM 


= 


FERRO ALLOYS. 


(Ad prices now nominal.) 


1/84 per Ib. 
1/4} per Ib. 
Per Ton. 
£21 0 0 
£23 10 O 
£22 0 0 


Per Unit. 
10/6 
8/- 
8/- 


£42 10 0 
£51 0 0 
£75 0 0 
1/5 per Ib. 
4/2 per Ib. 
£17 for home, 
£17 for export 
£11 10 Oscale 5/- per 
unit 
£18 0 Oscale 6/-per 
unit 
19/9 per Ib. 
8/6 per Ib. 
1/3 per lb. 


16/- 
17/6 
20/- 


. £135 


10/6 per Ib. 
£82 to £100 
(British Official.) 


(4) Delivered Sheffield. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 





FUELS. 
SCOTLAND. 
LaNAaRKSHIRE— 
(f.0.b. Glasgow )}—Steam 
o Ell .. 
o Splint 
% Trebles 
os . Doubles 
» Singles 
AresaIne— 
(f.0.b. Ports) —Steam 
én “ Splint 
e Trebles .. 
FiresaiRs— 
(f.0.b. Methil or Burnt- 
island)—Steam . . 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
Loraiays— 
(f.0.b. Leith}—Best Steain .. 
Secondary Steam 
Trebles it 
Doubles 
Singles 


20/6 to 23.5 
30/- 
24/- 
23/- 
19/6 


ee 


ow | 


— 0 0 tc to 
- 


ENGLAND. 

(8} N.W. Coast— 

Steams . 

Household 

Coke. . 
NORTHUMBERLAND— 

Best Steams 

Second Steams 

Steam Smalls 

Unscreened 

Household 
Dorgam — 

Best Gas 

Second .. 

Household 

Foundry Coke 
SsEerrigeLp — 

Best Hand-picked Branch 

Best Silkstone 

Derbyshire Best Brights 
House ; 

= » Large Nute 

- » Small ,, . 20/6 to 23/— 
Yorkshire Hards ~+ «+ 27j-— to 30/- 
Derbyshire ,, pili 34 - «+ 25/— to 28/- 
Rough Slacks - 12/6 to 15/6 
Nutty ,, 12/— to 14;- 
es ee er 8/- to 10/- 
Biast-furnace Coke (Inland) * 
(Export) 


32/- 
49/- to 59 
38/6 


24/-to 24.6 
22/6 to 23 
15/- to 15/¢ 
21/- to 22 
26/- to 28/- 


24/6 
22/- to 23 
26/- to 28 
-- «+ 28/6 to 30 

Inland. 

. 36,— to 39/- 
.. B4/- to 36/- 
. 31/- to 35/- 
.. 27/- to 29/- 
. 27 to 28/- 


” ” 


f.o.b. 


” ” 


Cagpirr— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 
Second ,, ” 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley __,, a 
Best Eastern Valley Large .. 
Ordinary oe ~.. aa 
Best Steam Smalls 
Ordinary oo 
Washed Nuts bis 
No. 3 Rhondda Large 
»» Smalls 
No. 2 Large .. 
” Through 
Smalis 


28/— to 28/6 
27/- to 27/6 
27/-— to 28; 

25/6 to 26/6 
27/— to 27,6 
27/- to 27/6 
25/6 to 26/6 
25/- to 26/ 

18/— to 18/6 
17/- to 18,- 
25/- to 27/- 
28/6 to 29/6 
23/- to 24/- 
24/6 to 25/6 
21/- to 23/- 
16/— to 17/- 
55/— to 57/6 
29/- to 30/- 
26/- to 27/- 


Coke (export) 
Patent Fuel 
Pitwood (ex ship) . . 
Swanseza— ’ 
Anthracite Coals : 
Best Big Vein Large 
REE ce se ‘es 
Red Vein. . ae 
Machine-made Cobbles 
Nute.. 
Beans 
BUG «be. ce 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconda .. 
Smalls .. .. 
Cargo Through 


42/6 to 45/- 
40/- to 42/6 
32/6 to 35/- 
50/- to 52/6 
45/— to 52/6 
47/6 to 50/- 
27/- to 29/- 
12/9 to 13/- 
15/6 to 16/- 


24/- to 26; 

22/- to 24/- 
15/- to 18/- 
19/- to 22/- 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Pe: ton f.0.b 


* Blast-furnace Coke (Inland): Special Price for Ironworks 24/—, open market 29/-. tT Latest quotations available. (a) Delivered Sheffield or Glasgow. (b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Over Production. 


A DOMINANT feature of the iron and steel trades 
is rapidly increasing production, due to the larger 
consignments of coke which have enabled proprietors 
to keep their furnaces in full blast. It is stated that 
the pig iron production in March exceeded 635,000 tons, 
So long as the value of the franc was declining the whole 
of the surplus production found a ready sale abroad, 
but the recent appreciation of currency has so far checked 
the foreign demand that stocks are accumulating, with- 
out, so far, having any marked effect upon home prices. 
\s a matter of fact, producers hesitate to quote down 
until they are fairly sure of a stabilisation. The steadi- 
ness of the franc during the past two weeks led to a 
general belief that a period had arrived when monetary 
values would be manceuvred up in regular stages so as 
prevent any disturbance of trade, but the experience 
of the past week has shown that the exchange rate is 
not yet completely under control. For the time being 
producers are maintaining a prudent reserve so far as 
prices are concerned, although they are displaying much 
more activity in their efforts to secure home business, 
and there is an impression that the accumulation of stocks 
and the offers of British mill and forge owners will result 
very shortly in a decline of prices all round 


Foreign Trade. 


A great deal of to 
the trade returns for the first three months of the year 
as indicating an extraordinary development of business 
The of exports 


the 


to 


prominence is being given 


with foreign countries values con 


siderably exceeded the imports as compared with the | 


first quarter of last year, this being due entirely to the 


remarkable progression of manufactured goods. The 
exports totalled 10,972 million francs, or 4411 million 


francs more than in the corresponding period of 1923. 
Manufactured alone accounted for 6382 million 
francs, being an increase of close upon 3000 million francs. 
This was due entirely to the phenomenal fall in the value 
of the franc, which resulted in a vast amount of specula- 
tive buying of French goods. The weight of manufactured 
goods exported totalled 956,802 tons, an increase of 
288,728 tons, while the imports of manufactured goods, 
amounting to 388,929 tons, underwent a decline. The 
total imports amounted to 13,150,628 tons, mostly fuel, 
and the exports were 6,579,462 tons, the value of the latter 
being appreciably above that of the imports. 


Metropolitan Extensions. 


In the planning of the Paris Metropolitan Rail- 
ways no account was taken of the special requirements 
of the main boulevards between the Opera and the Place 
de la République, where the traffic is so great as to offer 
a problem that has never yet found a satisfactory solu- 
tion. The proposal to instal moving platforms does not 


goods 


seem to be making headway, and the construction of | 


tunnel for the motor omnibuses not favourably 
received, for it is argued that if a tunnel is to be driven 
under the boulevards it would be far better to construct 
a Metropolitan line. The reason why that has not been 
already done is the difficulty of making tunnels under 
the boulevards without interfering with the traffic at 
the surface. The Metropolitan, however, now so 
generally recognised as offering the only practical way of 
coping with the traffic that the Municipal Council has 
been induced to examine a proposal to extend two of 
the existing lines, namely, the Auteuil—Opera and the 
Porte de St. Cloud—Chaussée d’Antin. The tunnels are 
to be driven one under the other, and the preliminary 
work will in making a roadway foundation of 
oncrete piles, sunk to a sufficient depth and spaced 
5 m. or 6 m. apart, across which will be laid girders to 
support the road. This work will be carried out at 
night, when each section will be completed in time 
to leave the thoroughfare free during the day. The tunnel 
near the surface will then be started upon and continued 
downwards in the usual way. At the same time it is 
proposed to make subways for foot passengers at intervals 
along the boulevards and a tunnel for the various mains, 
which are at present mostly sunk in the ground, necessi 
tating the breaking up of the surface when repairs have 


a is 


is 


consist 


to be carried out. 
Suburban Electrification. 
A work of considerable importance has been 
the construction of the Stadium at Colombes for the 
Olympic Games, and in view of the huge crowds that 


are expected to attend the games the State Railways 
have accelerated the electrification of the line from the 
Gare St. Lazare to Bois Colombes, and have extended 
it to a new temporary station which has been constructed 
as near as possible to the Stadium. At the point where 
the station is built the main lines have been deflected 
each side, leaving room for four electrified tracks between 
them, and subways from the station pass under the 
main lines. Arrangements have been made to 
with 12,000 passengers an hour after the 
of the games each day. 
proved quite a big undertaking, will be inaugurated 
next week. The electrification of the suburban lines 
elsewhere is being proceeded with rapidly, and it is ex- 
pected that practically the whole of the Paris suburban 
trains will be running electrically in 1927. 


The Monnaie Barrage. 


; Amongst the chief impediments to the flow 
of the Seine in Paris are the lock and the barrage in the 
harrow arm, known as the Monnaie, by the side of the 
Isle St. Louis. After the floods of 1910 it was decided 
to suppress these obstacles and deepen the channel. 
At the same time a wall was to be built at the point of 
the island to deflect some of the water from the narrow 
channel into the Seine. The utility of the deflecting 
wall is proved now that the lock and barrage are being 
demolished. The swirl of water from the channel creates 
such strong currents around the Pont des Arts as to be a 
danger to navigation. It is clear that the wall at the 


end of the island should have been built first, 





deal | 
termination | 
The electric service, which has 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at ls. each. ° 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


213,184. August 2nd, 1923.—-Insection Systems, J. 
62, Rue Emile Feron, Brussels, Belgium. 
In order to stir up the charge in the cylinder into a state of 


tomeyn, 


N° 213,164 
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sponds with a recess in the piston head. The gases are more 
quickly compressed in the space between this boss and the piston 
than in the main body of the combustion space, and, issuing 
through the helical grooves B, thoroughly stir up the charge 
Varch 27th, 1924. 


TELEGRAPHS AND TELEPHONES. 


195,964. April 8th, 1922.-IMPROVEMENTS IN AND RELATING 
To E.ectron Discuarce Arraratus, The British Thomson- 
Houston Company, Limited, of Crown House, Aldwych. 

The object of this invention is to improve the efficiency of 
operation of electron discharge devices used for producing electric 
oscillations. The electron discharge device has four electrodes 
and a connection is made from the second grid C to the oscillating 
circuit which is associated with the device, in such a manner that 


° 
N° 195.964 — 
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the potential of this grid fluctuates in accordance with the poten- 
tial of the anode, but at a slightly lower value. As the control 
grid potential is increased the velocity of the electrons which 


emitted. These secondary electrons are, however, prevented 

from reaching the contro! grid owing to the posi‘ive potential on 

the second grid, which thus prevents the loss which would occur 

absorption of energy by the grid circuit.—April 3rd, 1924. 

209,050. December 26th, 1922.—ImprovemMeNtTs In ELectri 
Protective Devices, Schweiz Glihlampenfabrik A.-G., 
of Zug, Switzerland. 


This specification describes a protective device for use on 


N° 209,050 
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weak current circuits, such as telephone circuits. The device is 





intended for protecting weak current installations against the 
action of lightning and other high-tension currents, A js a glass 


ABCD, arranged to produce oscillatory electric currents | 


reach the plate will be increased and secondary electrons will be | 


because of the withdrawal of energy from the plate circuit and | 


container and B and C caps fitted over its ends, having lugs to 
be fitted between spring clasps. Two electrodes D and FE are 
fused into a glass foot F, which is fused with the glass container 
in the usual way. A similar member is fused into the top of the 
container. Conducting wires lead from the electrodes through 
the feet to the caps or bushings Band C. The electrodes D and E 
are preferably made of copper and their discharge surfaces aro 
provided with a thin skin of aluminium. The copper core 
affords them great protection against fusing, while, on the other 





turbulence when it will be more readily ignited, the inventor 
provides a protuberance A on the cylinder cover, which corre- a synthetic resin such as that known under the registered namo 





213,178. 





| 





| 213,373. 


| of the beam of light reflected from mirrors. 


hand, the aluminium skin favours the passage of the electric 
are. The electrodes consequently combine the advantages of 


W.C., | electrodes made of pure copper with those of pure aluminium, 


| but they are free from the corresponding disadvantages. As 
| only the broad discharge surfaces of the electrodes have a skin 
| of aluminium, and not the parts of their surfaces that are in 
| proximity to the glass feet, the passage of the electric arc is 
restricted to the first-mentioned parts.—A pril 3rd, 1924. 


| 213,211. 
} ING 
| The British Thomson-Houston Company, Limited, Crown 
| House, Aldwych, London, W.C. 2, and John Henry Butcher, 
of 15, Caldecott-street, Rugby, and Arthur Primrose Young, 
| of ** Dovedale,”’ Kenilworth, Warwic 

The diaphragm consists of a fabric, which is impregnated in 


December 14th, 1922.—-IMPROVEMENTS IN AND RELAT- 
To DIAPHRAGMS FOR SOUND-EMITTING INSTRUMENTS, 


N°213,211 


ie 





with 


of bakelite,”” and is provided on each side corru 
gated portions of synthetic resin. Annular corrugations of 
synthetic resin may be moulded on each side of the centre por- 
tion. In the diagram the thin dise of fabric which is impreg- 
nated in asynthetic resin is shown at A, and the annular corruga- 
tions of synthetic resin which are moulded thereon at B, 
the fabric remaining substantially taut as shown.—March 14th, 
1924. 


TRANSMISSION OF POWER. 

July 14th, 1923.—Improvep Jornt ror ELecTRICAL 
Conpvucrors, Hugh Walton Lundin, of 13, Jeamond-vale, 
Newcastle-upon-Tyne. 

According to this invention, the cable ends are placed in juxta 
position and bridged at the joint by a number of flexible con- 


N°213,178 








vA 




















one length of flexible connection continued from 
If desired, a perforated stop may be 


nections A or by 
one cable end to the other. 


fitted to one cable in order to limit the movement of the cable 
brought about by expansion.—March 27th, 1924. 
LIGHTING AND HEATING. 


January 27th, 1923.—IaPROVEMENTS IN AND RELATING 
To Mrarors, Reriectors, AND THE Like, Sir Charles 
Parsons, of Heaton Works, Newcastle-on-Tyne. 

The primary object of this invention is to modify the shape 

In many cases it is 

lesirable to secure a fan like beam of sufficient lateral] divergence 


N°213,373 





to increase the field of illumination in a horizontal direction 
while preserving the concentration in a vertical direction, and 
this invention enables this result to be secured. The silver 
na 


Tho 


glass mirror A, of parabolic form, is supported centrally i 
frame B of angle section by a series of flexible spring clip: 
the usual manner in order to guard the mirror from shock. 
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mirror on the horizontal centre line is secured to the opposite 
ends of one distorting member or beam D by means of a spring E 


or @ series of springs, side by side, of a form similar to the spring 
clips C. The mirror at each end of the vertical diameter is held 
to the cross beam or distorting member F by flexible clips G, 
hooked at the ends to engage the edge of the mirror. The com- 
bined effect of these 
when the ball-ended screws are tightened against the com- 
pensating plate J, thus causing the mirror to be pushed at the 
ends of its vertical diameter and pulled towards the back at the 
ends of its horizontal diameter so as thereby to change the hori- 
zontal section to a slightly greater focal length and the vertical 
section to a slightly shorter focal length. Thus, when the arc 
lamp is moved slightly closer in so as to preserve the concentra- 
tion, the resultant beam remains parallel vertically, but hori- 
zontally is opened out into a flat fan-shaped beam of from 2 deg. 
to 15 deg. of divergence according to the amount of pressure and 
the amount of distortion that the mirror will stand.—April 3rd, 
1924. 


MOTOR CARS AND ROAD TRAFFIC. 


212,619. December 9th, 1922.—ImprovEMENTs LN AND RELAT- 
Inc TO DYNAMO-ELECTRIC MacutNeEs, The British Thomson- 
Houston Company, Limited, of Crown House, Aldwych, 
W.C. 2, and Arthur Primrose Young, of Dovedale, Kenil- 
worth, Warwick. 

According to this invention, a two-spark magneto has a magnet 
ring composed of two magnets A and B. These magnets operate 


N° 212,619 


in parallel. 
carries the winding. The object of the invention is to give the 


magnet maximum length and section in the smallest compass. | 


The core is either mounted above the rotor, as shown in the 
upper illustration, or a‘ the end of the rotor, as shown in the 
bottom illustration.—March 10th, 1924. 


MACHINE TOOLS AND SHOP APPLIANCES. 


213,027. January 4th 1923.—PuiaTre FLatrenrnc MAcuHINEs, 
W. Jones, Glanamman, Swansea. 

[his machine is intended for flattening thin sheets, such 
as those used in the tin-plate teade, and comprises a power- 
driven hammer and anvil on which the plate is flattened, and 
feed and delivery rolls by means of which the plate or sheet is 
moved through the machine. The rolls ang hammer are driven 


N°? 213,027 
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from the same source of power, and flats are arranged on the 
rolls so that when the hammer is down effecting the flattening 
operation the rolls cease momentarily to feed the sheet forward. 
The delivery rolls have a greater peripheral speed than the feed 
rolls, so that the plate, sheet or the like undergoes a stretching 
and straightening action as it passes through the machine.— 
Varch 27th, 1924. 





MISCELLANEOUS. 


213,179. July 14th, 1923.—Exuaust Steam Insecrors, R. D. 
Metcalfe and J. C. Metcalfe, Romiley, Cheshire. 

The injector comprises a delivery nozzle A, a combining nozzle 
B with an opening and closing flap C, a water cone D with a mix 
ing nozzle EF, and a main exhaust steam inlet nozzle G. A live 
steam inlet nozzle is provided at H, through which live steam 
throttled down to about atmospheric pressure is admitted to 
the injector when the normal supply of exhaust steam is not 
available. A valve J controls the passage for the flow of the 
exhaust steam into the injector. Steam passes to the delivery 
end of the water cone D by way of the ge K. Av m 
chamber L communicating with the gap between the preliminary 








as uces distortion in the mirror 


' 
The armature of the machine is fixed and the core C | 


mixing nozzle E and the combining nozzle B is provided within 
the end of the latter nozzle by forming an extension M thereon, 
into which the nozzle threads, as shown. With this construction 


N° 213,179 





| 


| 


the coring and machining of the injector body is considerably | 


simplified._—__March 27th. 1924. 

207,147. April 16th, 1923.—IMPrROVEMENTs IN SusPENSION 
INSULATORS FOR TRANSMIssi1on Lives, Societ&é Ceramica 
Richard-Gignori, of 21, Via Bigli, Milan, Italy. 


B cemented to the former and is threaded at C. The member A 
| is recessed 


| F slotted longitudinally and having a turned-over lip G which 


° 
N° 207,147 R 











bears on the cement material H. At its lower end the tube F is 
flanged over in a semi-spherical form to act as bearing for the 
knob D which is inserted from the top before the tube is cemented 
in position. The deformation of the tube is compensated by 
means of a plug K of paraffined wood, cork or other material. 
A motal washer L is preferably provided between the lip G and 
the cement H to avoid crumbling away of the cement on move- 
ment of the tube.—-March 27th, 1924. 
213,188. August 30th, 1923.—Lock Nurs, W. Youlten, 25, 
Brunswick-square, Hove 

The outstanding feature of this lock nut is the fact that it is 
immaterial as to which way up it is put upon the bolt. As will 
be seen from the illustration, the bore is divided into three sec- 
tions by deep grooves, and when the screw threaded portion in 





N° 213,188 


An insulating member A is ie ided with an outer cap portion | 


as shown at E and adapted to receive a tube member | 


— 


24}in., 424in., and 74in. diameter by 5lin, 


triple-expansion 
constructed by the builders ; launch, 


stroke, pressure 225 lb.; 
April 17th. 


Forestasu, self-trimming collier; built by Swan, Hunter 
and Wigham Richardson, Limited, to the order of the Forest 
Shipping Company ; dimensions, 240ft. long by 37ft. 2in. wide ; 
to carry 2300 tons. Engines, triple-expansion, pressure 180 !b,; 
constructed by MacColl and Pollock, Limited; launch, Apri! 
| L7th, 

INVERGARRY, oil-carrying steamer; built by Harland and 
Wolff, Limited, to the order of the British Mexican Petroleiun 
Company, Limited; dimensions, 428ft by 55ft. Sin. by 3sjt, 
Engines, one set of triple-expansion, 27in., 44in., and 73in. di. 
meter by 48in. stroke ; constructed by the builders ; trial trip, 
April 17th. 

Kota, single-screw motor ship; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the British India 
Steam Navigation Company, Limited; dimensions, 290ft. hy 
40ft. beam; 2000 tons deadweight. Engines, “ Neptun 
reversible marine oil; constructed by the builders; leunch 
April 17th. 
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| Forthcoming Engagements. 

| — 

| Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to not: 
that, in order to make sure of its insertion, the necessary ee " 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all casea the TIME ani 
PLACE at which the meeting is to be held should be clearly stated. 


| - 
ro-DAN 


Cuemicat Enoineerinc Grove.—The Watt Room of t! 
Engineers’ Club, 39, Coventry-street, London, W. 1. Annu 
| general meeting. 6.30. After the meeting there will be a 
| infomal dinner, followed by a social evening. 
Meta 
Par} 


Swansea Locat Section. 
College, Singleton 
7.15 p.m. 


| Iwstrruts or Merats: 
| lurgical Department, University 
Swansea. Annual general meeting. 
| Juston Instrrurion or Enoiveers.—39, Victoria-stree 

London, S.W. 1. Lecturette, ** Electric Lighting in Churches, 

by Mr. F. H. Taylor. 7.30 p.m. 

Rapio Society or Great Barraiy.—lInstitution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2 
Informal meeting of Transmitter and Relay Section. 6.39 p.n 
Great Brrraw.—21, Albemarle 
Discourse on ‘‘ Petra,”’ by Si: 


Royat INsTITUTION OF 
street, Piocadilly, London, W. 1. 
Alexander Kennedy. 9% p.m. 

Roya Soctety or Arts InpIAN Secrion.— -John-stree 
Adelphi, London, W.C. 2. ‘* Chemical Research in India,” by 
Professor Jocelyn F Thorpe. 4 30 p.m. 


SATURDAY, MAY 3np 
InstTiITUTE oF British FounpryMeN: LANcasHiRe Brancu 


—College of Technology, Manchester. Paper, “* Non-magneti« 
Cast Iron,” by Mr. 8. E. Dawson. 4 p.m. 


MONDAY, MAY 5ra. 


Albemark« 


5 p.m. 


Great Brrrar.—2l, 
General meeting. 


Royat INstTITUTION OF 
street, Piccadilly, London, W. | 

Royat Society or Arts John-street, Adelphi, London 
wa. me Photography in Industry, Science and Medicine,” 
by Mr. T. Thorae Baker. 

Society or ENGUvEERs. 
lington House, Piccadilly, 
Factors of Sea Defence Work, 
Pp ™m. 


Ss p-™. 

Geological Society's Rooms, Bu: 
London, W.1. Paper, “Some 
by Mr. C. H. J. Clayton. 5.30 


12, Great George-street, London, 


by Mr. C. H. Bailey 


Surveyors’ [nstiruTion 
S.W.1. Paper, * Mining Subsidence,” 
8 p.m. 

WEDNESDAY, MAY Tru. 

InstiruTION oF ELecTricaAL ENGINEERS.—Savoy-place, 
Victoria Embankment, London, W.C.2. Wireless Section 
meeting. ‘* Faithful Reproduction in Radio Telephony,” by 
Mr. L. C. Pocock. 6 p.m. 

Royal Society or Arts. 
W.C. 2. * Wireless Navigation of Ships and Aircraft, 
J. Robinson. 8 p-m. 


John-street, Adelphi, London, 


by Dr 





| Victoria Embankment, London, W.C. 2. 


| W.C. 2. 


| Great George-street, London, 8.W. 1. 
| programme see page 395. 


contact with the work piece and the intermediate portion are 
forced nearer together, by ceason of the resiliency of the metal 
in the neighbourhood of the groove, a gripping action is exerted 
upon the thread of the bolt, by reason of the pitch of the threads 
in the two portions in question being forced out of truth in rela- 
tion to one another.— March 27th, 1924. 








LAUNCHES AND TRIAL TRIPS. 


Crry oF VENICE, steamer; built by Workman, Clark and Co., 
Limited, to the order of Ellerman Lines, Limited ; length, 
470ft.; to carry 8300 tons. Engines, quadruple-expansion ; 
constructed by the builders ; trial trip, April 4th. 

Ciry oF SALIsBuRY, steamer ; built by William Gray and Co., 
Limited, to the order of the Ellerman Lines, Limited ; dimen- 
sions, 431ft. 6in. by 54ft. by 33ft.; 6000 gross tonnage. Engines, 





THURSDAY, MAY 8ru. 


ENGINEERS. --Savoy-place. 
Annual general meet 
6 p.m. 


InsTITUTION oF ELECTRICAL 


ing of corporate and associate members. 


Iron AND Steet Lystrrute.—Hotel Cecil, Strand, London, 
Annual dinner. 7 for 7.30 p.m. 


THURSDAY anv FRIDAY, MAY 8ru ayp 9ru. 
Institution of Civil Engineers, 


Annual meetings. For 
10.30 a.m. each day. 


leon AND Steev INstirure. 


FRIDAY, MAY 9rn. 

InstTiTUTION oF MECHANICAL ENGINEERS.——Storey s-gate, 
Westminster, London, 8.W. 1. Paper, “ Irrigation Pumping 
Machinery (Gezira Scheme), Sudan,” by Mr. R. W. Allen. 6 p.m 
ENGINEERS. —39, Victoria-street. 

Paper, *‘ Methods of Purifying 
Follett. 7.30 p.m. 

Roya Lystirution or Great Barrain.—21, Albemacie- 
street, Piccadilly, London, W.1. Discourse, ‘‘ The Forces which 
Lift Aeroplanes,’ by Professor V. F. K. Bjerknes. 9 p.m 


Junior INsTiITUTION OF 
Westminster, London, 8.W. 1. 
Water and Sewage,” by F. W. 


WEDNESDAY, MAY 1i4ta. 


INsTITUTION OF SanrraRY ENGINEERS.—-Caxton Hall, West 
minster, London, 8.W.1. Paper, “Some Physico-chemical 
Factors in Water and Sewage Purification,” by Dr. E. K. Rideal. 
7.30 p.m. 

Rapio Soctery or Great Brrrars.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Discusgion, ‘‘ Some Suggested Lines for Experimental Research, 
by Mr. C. G. Blake. 6 p.m. 


SATURDAY, MAY lira, 


Institute or Barrish FouNprymMen: Lancasaine Brance. 
—Visit to the works of Howard and Bullough, Limited, Accring- 
ton, 3.15 p.m. 
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